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It’s got to be 
clean on the 
INSIDE, too! 


VEN though a compressor is clean on the 

outside, it won't run efficiently unless 

the entire system is clean. That's where 
Texaco Regal Oil RGO comes in. 

This premium-quality oil, enhanced by 
effective additives, guards against rust and 
prevents harmful deposits from forming. 
When you use Texaco Regal Oil RGO, pis- 
ton rings stay free and valves stay clean. 
That means you get smooth, dependable per- 
formance ... spend less on maintenance. 


TEXACO 


There is a complete line of Texaco Regal 
Oils RGO to meet the requirements of all 
types and sizes of compressors, all operating 
conditions. 

You can get one exactly right for your 
compressors, and a Texaco Lubrication En- 
gineer will gladly help you make the choice. 
Just call the nearest of the more than 2,000 
Texaco Distributing Plants in the 48 States, 
or write The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 
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TEXACO Reaal Oils R&O 


FOR ALL AIR COMPRESSORS AND OPERATING CONDITIONS 


TUNE IN: TEXACO STAR THEATER starring JIMMY DURANTE on TV Sat. nights. METROPOLITAN OPERA radio broadcasts Sat. afternoons. 
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FILTERS: 


Guards Against Water, Oil and Pipe Scale 


ei 


MECHANICAL SEPARATION 


Deflector cup directs flow of air or gas together 
with water, oil and dirt to the walls of the 
housing and then downward at high velocity 
into the base where liquid and heavier dirt 
particles are deposited. 
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FILTRATION 


Air or gas, having been mechanically cleaned, 

rises at low velocity through the Radial Finned 

Filtering element or insert which removes the 
* lighter air-borne material. 


This exclusive Double-Action principle of Staynew Pipe Line 

Filters assures sustained, trouble-free operation. Inexpensive, 

quickly installed and easily maintained, these filters keep air 

operated or controlled equipment free from pipe scale, dust, dirt, viii ini 
and condensate. Wherever you require air and other gases clean PIPE LINE FILTER 
and dry—demand and get—Staynew Pipe Line Filters. 


Write today for complete Staynew Pipe Line Filter Bulletin B-1A. 


Representatives in Principal Cities 


DOLLINGEN™ 


7 Centre Pk., Rochester 3, N. Y. 


ALL TYPES OF FILTERS FOR EVERY INDUSTRIAL NEED 
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YEARS OF BUCYRUS-ERIE 





























December 18 marks Bucyrus-Erie’s 75th Anniversary. In the 
years since 1880, the company has been proud to bring many 
significant advancements to the design of excavators . . . the 
first electric and the first diesel excavators . . . the first crawler- 
mounted dragline . . . the first heavy-duty, full-revolving 
quarry and mine shovel . . . and too many more “firsts” to 
detail here. Most important, however, the know-how back 
of these is yours in whatever Bucyrus-Erie machine you use. 





President Theodore Roose- 
velt Visits Panama Canal: 
This Bucyrus-Erie shovel, one 
of 77 used on the Big Ditch, 
was included in his 1908 in- 
spection tour. 
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Bucyrus-Erie quarry and mine 
shovels, like this 6-yd. 150-B, 
have earned a_ world-wide 
reputation for dependable, 
low-cost performanc 


»«» GIVES YOU TOP PERFORMANCE TODAY... 


You can expect top performance out of a Bucyrus- ably light in weight to hold down swing inertia. 
Erie excavator because it’s built right in — from Main machinery is simple and strong for most 

the ground up. Bucyrus-Erie has pioneered the 
use of Ward Leonard control which gives the 
operator smooth, efficient control over all operat- 
ing functions. Front end provides strength to construction of excavators pay off many times 


withstand shock loads of digging, yet is remark- over in added output and lower cost operation. 


efficient operation and long service life. The 


extras Bucyrus-Erie puts into the design and 
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PROMISES EVEN BETTER EXCAVATORS TOMORROW 


You can expect even higher performance stan- more efficient manufacturing methods never ends. 
dards from Bucyrus-Erie excavators in years to With facilities unsurpassed in the industry, 
come. The development of new and improved Bucyrus-Erie promises you excavators that will 
designs, and the search for better materials and serve you better than ever. 24Y55C 


1880 


BUCYRUS 


ERI > 1955 


South Milwaukee, Wis. 










75 Years of Service to Men Who Shape the Earth 
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At the Denver water dam one hose 


takes the place of many... 
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‘IT’S U. ROYAL, 


The immense water-supply dam just completed for the city 
of Denver, Colorado, required over 8,000 feet of air hose in 
its construction. 

The experienced contractor who handled the job picked 
U.S. Royal Cord Air Hose for several hard-boiled reasons: 


(1) U.S. Royal Cord Air Hose not only handles air—but 
also water—and water under the extreme pressures re- 
quired in washdown. He used the hose on vibrators to 
consolidate the concrete—he used it as part of cooling 
lines on face of dam—on pneumatic tools, on sump 
pumps and sludge pumps, rock drills, chipping ham- 
mers, air wrenches. 


(2) The contractor found there was no need to go easy on 


ZORD AIR HOSE 


U.S. Royal Cord. No need for cribbing, no time wasted 
by workers in selecting or storing away special hose for 
special jobs. No money tied up in stocking specialized 
hose. 


Valuable pay hours saved—hour after hour, week after 
week. U.S. Royal Cord is built like a tire—that’s why it 
can be kicked around and abused and made to do jobs 
you don’t expect from an air hose. 


You can save yourself plenty of worry by standardizing 
on “U.S.” Hose. Performance after performance demon- 
strates the folly of wasting money on short-lived, cheap hose. 
You can get “U.S.” Hose at any of the 27 “U.S.” District 
Sales Offices. 


“U.S.” Research perfects it...“U. S.”’ Production builds it... U. S. Industry depends on it 
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RUBBER 
, 


STATES 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 





RUBBER COMPANY 


Hose « Belting « Expansion Joints « Rubber-to-metal Products « Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels « Packings « Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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TENNESSEE GAS employs 


at Coudersport storage 
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Ingersoll-Rand KVG gas-engine compressors on natural gas storage and transmission service at 
Tennessee Gas Transmission Company’s Coudersport (Pa.) station. Each unit is rated 1320 hp. 
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OTHER I-R EQUIPMENT AT COUDERSPORT STATION 


PSVG-8 gas engine, rated Two electric motor-driven Two Class LFV centrifugal Two Class RVL Motor- 

544 hp, driving a 380-kw syn- Type ES compressors sup- pumps supplying jacket cool- pumps supplying jacket cool- 

chronous generator for sup- plying 250-psi starting air ing water for the KVG’s; ing water for the PSVG gas 

plying plant power. for the KVG compressors. each pump rated 2200 gpm, engine; each pump rated 312 
60-ft. head. gpm, 59-ft. head. 
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R four-cycle flexibility 
and transmission station 








Coudersport, Pa. 
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Cross-section of under- 
ground storage field, where 
vast quantities of natural 
gas are injected into porous 
sands capped by thousands 
of tons of rock and shale. 
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Ten KVG gas-engine compressors 
on unusual dual-purpose job 
serve New York City area 


Billions of cubic feet of south- 
western gas are now being inhaled 
by Pennsylvania’s once-productive 
Hebron gas field, to be exhaled 
through a new 250-mile pipeline 
when winter weather swells New 
York City’s gas needs. This new 
system is a part of the growth of 
Tennessee Gas Transmission Com- 
pany, and the lungs of the system 
are ten Ingersoll-Rand KVG gas- 
engine compressors totalling 13,200 
hp at TGT’s Coudersport (Pa.) 
pipeline station. 

These compressors inject the gas 
into the underground storage field, 
and later boost it through the line 
to the consumers. Compressors on 
such a double-duty job must oper- 
ate over a wide range of speeds and 
loads — a need well met by the 
inherent flexibility of I-R four- 


cycle machines. (For example, 
these KVG’s operate from 300 to 
1600 psig intake, and 900 to 2500 
psig discharge. ) 

These V-angle, 4-cycle units ac- 
tually deliver smooth power with- 
out skipping or stalling, all the way 
from full load to no load, from half 
speed to full speed, and with gen- 
erous reserve for temporary over- 
loads. All this, plus the proven 
dependability and trouble-free 
performance of I-R compressor 
cylinders and valves. 

For sustained top performance 
under the most demanding condi- 
tions, it pays to specify Ingersoll- 
Rand 4-cycle gas-engine compres- 
sors. Ask your I-R representative 
to show you how these heavy-duty 
units can make long-range savings 
in your compression costs. 


Ing ersoll-Rand 


11 Broadway, New York 4, N. Y. 
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COMPRESSORS © PUMPS © AIR AND ELECTRICAL TOOLS © VACUUM EQUIPMENT © ROCK DRILLS © CONDENSERS © GAS AND DIESEL ENGINES 
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Multi-Duty Filters clean intake air for six 2000 H.P. Worthington gas engines for Texas Illinois 
Natural Gas Pipeline Co., New Caney, Tex. Note use of AAF intake deflectors which assure 
maximum weather protection and serve to reduce shock waves emanating from air intake. 














aart MULTI-DUTY emrers assure 
CLEAN INTAKE AIR AUTOMATICALLY 


HERE’S a big investment tied up in these six 






Write For New 
2000 H.P. gas engines that can quickly be torn “TELL ALL” Catalog 






down by dust. That’s why the matter of filter selec- 






tion was of prime importance—and resulted in the 
selection of AAF Multi-Duty Self-Cleaning Filters. 












This 16-page, illustrated catalog presents the detailed 


“Variables” have no place in the cleaning of in- story of Multi-Duty design and performance. Shows you 
. : . . . how filter is adapted for indoor or outdoor installation— 
take air. Uniform air delivery, constant efficiency, sit Dye 

. ; ‘ : for smooth or pulsating air flow application. Capacities, 
low operating resistance and infrequent mainte- 


dimensions, weights, installation instructions — all are 
nance are “musts” for true dust protection. Multi- incorporated to give you a clear-cut picture of how Multi- 
Duty measures up On every count because this filter Duty solves air cleaning problems easily, effectively and 
keeps itself “fit” through continuous self-cleaning economically, 
action. Write for your free copy today. Ask for Catalog 150-B. ? 


| Aix Litter 


COMPANY, INC. 












American Air Filter of Canada, Ltd., Montreal, P.Q. ¢« 402 Central Avenue, Louisville 8, Kentucky 
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Drilling blast hole in basalt during construction of new road in Gifford Pinchot National Forest, Washington. Contractors: Murray Bros. and 
Stanford Construction Co., Bend, Oregon; Drill steel supplied and reconditioned by Brunner & Lay Corp., Westland Equipment Division, Portland, Oregon. 


Operation Salvage 


Recently the Douglas-fir bark beetle attacked acres of tower- 
ing fir stands in the Wind River drainage of the Gifford 
Pinchot National Forest in southern Washington. After 
such an attack, if the trees are permitted to stand for an 
appreciable length of time, the sapwood deteriorates, and 
eventually the timber becomes useless. To get the timber to 
processing plants while it still was serviceable, Operation 
Salvage was devised by the United States Forest Service, 
Department of Agriculture. 

First step was rough grading for a 9.2-mi road through 
virgin territory, so that the logs could be hauled to main 
arteries economically. The Wind River-Meadow Creek road, 
built to accommodate 11% lanes of traffic, will have a gravel 
surface and eventually may connect with the Twin Buttes 
Huckleberry Fields and the Mt. Adams area. 

To prepare the terrain fcr blasting, drilling crews used 
Bethlehem Hollow Drill Steel to form holes as deep as 100 ft 
in alternating stretches of hard and soft basalt. The drill 


BETHLEHEM HOLLOW DRILL STEEL utero, 
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steel, 114-in. round in wagon drills, and /g-in. hexagon in 
jackhammers, was used with one-use steel bits. 

For any type of rock-removal job, it’s hard to beat Beth- 
lehem Hollow. This top-quality drill steel provides economi- 
cal drilling in virtually every type of rock because it is care- 
fully rolled from steel with a high degree of toughness and 
fatigue-resistance. Bethlehem Hollow has a wide quenching 
range, and is easy to heat-treat for the ideal balance of hard- 
ness and wear-resistance. It also makes long-wearing threads 
and tough shanks. 

Bethlehem Hollow is furnished in rounds, hexagons and 
quarter octagons, usually in lengths of 18 to 25 ft. Longer 
lengths can be supplied to meet special needs. It’s drill steel 
that you'll find well worth keeping in mind. 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by 


Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 


gETHLEHEY, 
STEEL 


Cirele 7A on reply card 











>of Motor 
ae 





Peors 


oo as 








In case 


motor 


after case, a special 
gives more flexibility, 





ore production, greater economy! 


— out about special mo- 
tors — how they help to 
step up machine performance. 


Call in a Louis Allis engineer. 


He’s an expert in motor de- 
sign — knows control and 
drive characteristics. He’s 
probably solved drive prob- 
lems like yours for other Louis 
Allis customers. At any rate, 
he has a wealth of motor ex- 
perience—experience that lets 


him make sound recommenda- 


THE LOUIS ALLIS CO., Milwaukee 7, Wisconsin 
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Each of the 



















tions to you—experience that 
often helps you get improved 


prod uct performance, 


So, when you need special 
motors — regardless of elec- 
trical and mechanical charac- 
teristics, speeds or torque rfe- 
quirements — take advantage 
of Louis Allis’ specialized 
know-how. Save time, save 
money, improve product per- 
formance. Call in the Louis 


Allis engineer near you. 


sixteen 

















Air hose with tube and cover of NEOPRENE 
stands up to severe service in mines 


Air hose supplying a drill takes a beating from the 
moment it enters the mine. It’s dragged over jagged 
rubble as the operator drills for a dynamite shot... 
yanked around sharp corners on the way to the next 
shot. Rough going for any hose not constructed with 
rugged neoprene, Du Pont’s chemical rubber. 

TOUGH HOSE COVERS of neoprene stand up to pulling 
and flexing without cracking . . . won’t chip or tear on 
rough surfaces. And neoprene won’t spread flame, 
particularly important in mine operations. 

STURDY TUBES of neoprene help avoid slow-ups on the 
job. They stay firm, flexible . . . resist hot oil in the 
line. Result: no particles crumble off to clog vital tool 
parts. Work progresses on schedule. 


The rubber made by Du Pont since 1932 


8f6. uy. 5. pat. Off. 


BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 
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Wherever air hose is used, neoprene gives the braid 
or fabric reinforcement maximum protection. For work 
outside the mine, neoprene’s resistance to sunlight, heat 
and weathering gives hose a long lease on life. 

DU PONT SUPPLIES neoprene to hose manufacturers 
who use it in their top-quality lines. Ask your supplier 
about all kinds of hose with tube and cover of neo- 
prene. He’ll be glad to show you how it’s built for 
rugged service. 

FREE! THE NEOPRENE NOTEBOOK 

Each issue brings you new, unusual applica- 

tions of neoprene . . . new products. . . in- 

teresting articles. Send in this coupon to 


E. I. du Pont de Nemours & Co. (Inc.), 
Elastomers Div. CA-6, Wilmington 98, Del. 


E. I. du Pont de Nemours & Co. (Inc.) 
Elastomers Division CA- 12 
Wilmington 98, Delaware 


Name ____ Position 
Firm. 
Address 


City State 
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machines of 





great performance 






use the most dependable 









oiling system 






ever developed 









A Model 50 Madison-Kipp Lubricator installed 
as original equipment ona Model 8 48 Barber- 
Greene Asphalt Mixing Plant manufactured 
by Barber-Greene Co., Aurora, Illinois. 
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MADISON-KIPP Pres On 


.. . by the measured drop, from a Madison-Kipp Lubricator is the most 






dependable method of lubrication ever developed. It is applied as original 


equipment on America’s finest machine tools, work engines and compressors. 







You will definitely increase your production potential for years to come 






by specifying Madison-Kipp on all new machines you buy where 


oil under pressure fed drop by drop can be installed. 







There are G6 models to meet almost every installation requirement. 






MADISON-KIPP CORPORATION 


202 WAUBESA STREET + MADISON 10, WIS., U.S.A. 







@ Skilled in Die Casting Mechanics © Experienced in Lubrication Engineering © Originators of Really High Speed Air Tools 
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with Crucible CA DOUBLE DIAMOND 
alloy hollow drill rods 


That’s the phenomenal results construction men are 
getting with Crucible’s new CA DOUBLE DIA- 
MOND alloy hollow drill rods. 


These new rods actually have three times the 
drilling life of ordinary carbon rods. On one major 
construction job CA DOUBLE DIAMOND alloy 
rods averaged 630 feet per rod. And, although they 
are slightly higher in price, these longer-lasting 
rods cut costs by 60%. 


It’s the steel that makes the difference. For CA 
DOUBLE DIAMOND is a tough, high-carbon, 
high-chromium alloy steel, prescription-made for 
maximum resistance to wear and abrasion. What’s 
more, its hardness in the natural or as-rolled condi- 
tion is substantially higher than carbon rods. You 
get a stronger rod with higher fatigue resistance. 


With CA DOUBLE DIAMOND, as with any 
alloy steel, special heat treating methods give the 
best results. And they’ll pay off in longer rod life 

. lower drilling costs. Crucible will be glad to 
supply full information on CA DOUBLE DIA- 
MOND alloy rods...or on its many other alloy 
steels for construction applications. Crucible Steel 
Company of America, Henry W. Oliver Building, 
Pittsburgh 22, Pa. 


F Q Uj F i B LE} first name in special purpose steels 


Crucible Steel Company of America 
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Pumping Pit with Ingersoll- 
Rand vertical turbine pumps, 
heart of mill-scale recovery sys- 
tem at Allenport, Pa. plant of 
Pittsburgh Steel Corp. Two 6000 
gpm units, in foreground, recircu- 
late settled water. Smaller 3000 
gpm pumps, at top, discharge 
overflow into river. 


OVERFLOW 
|LINE TO RIVER 


RETURN 
LINE TO 


Ss , SLUICE 
= » SYSTEM 


je Ee Soe. OT. SLUICE INLET | 


| 
| 


' 


é 
ae F 


A 
~~ 


+ 
‘ 


In mill-scale recovery 


In Rolling Slabs at the hot strip mill, scale is 
removed from hot steel by water jets. Water car- 
ries the scale into a collecting tank. From the tank, 
a clam-shell bucket removes it to sintering plant. 
Steel content is used in blast furnaces, and stream 
pollution is reduced by the mill-scale recovery. 


I-R Pumps of Stainless give 


30 Times the Life 


CORROSIVE ACTION of a notoriously unclean 
river ... polluted with acid mine drainage... 
is defeated by these Ingersoll-Rand pumps. 

Erosion is minimized, too. Erosion by 
abrasives in recirculated water of a millscale 
sluicing system. And erosion by hard, tough 
particles in water agitated by a clamshell 
used for scale removal. 

That’s why pumps of standaid materials 
needed extensive repairs after only two 
months’ use. 

In contrast, chromium-nickel stainless steel 
units operated five years without replace- 
ments or loss in efficiency and performance. 

Ingersoll-Rand pump specialists, metallur- 


gists and engineers use these money-saving 
nickel alloys for impellers, casings, shafting, 
bolting and even for small interior parts of 
pumps in mill-scale service. 

You, too, may set new standards of low- 
cost performance. Redesign to increase 
strength, yet reduce size and weight of your 
products or equipment, by using nickel alloys. 

When you have a metal problem, let us 
help you. We'll give you suggestions based 
on wide practical experience. Take the first 
step now. . write for “List A” of our avail- 
able publications. With it comes a J~w 
form for outlining your diffi- INCO 
culties. Write today. eterno 


TRADE MARE 


THE INTERNATIONAL NICKEL COMPANY, INC. x20. NY 
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Eimcos make Drawpoint 


Loading successful 


Most mining companies around the world are now using some 
type of drawhole loading,or are actively investigating its application 
for some spot in their operations. 

No other method of production loading underground has pro-— 
vided a way to increase man’s productivity, to develop an area so 
quickly or at a comparable low cost, to save time in drilling and 
money in powder and, to permit men to work with greater safety. 

Chutes and grizzlies are too expensive to install, maintain or 
use in modern day mining. 

The Eimco loading machine has helped make this method of pro- 
duction possible. The rugged construction, its ability to work year in 
and year out with an extremely low cost of less than a cent per ton 
loaded, make it mandatory that cost cutting with drawpoint loading 
will include Eimcos for the loading equipment. 

The thousands of Eimcos in use today are being joined by some 
additional models. Each machine is designed to meet specific require- 
ments so that there is an Eimco loader that will handle your loading 
job to your complete satisfaction. Eimco will be glad to send you 
information on loading from drawpoints that has been gathered 

MODEL 105 from mines in many areas. Write for bulletin L1017. 


THE EIMCO CORPORATION 


Salt Lake City, Utah—U.S.A. . Export Offices: Eimco Bldg., 52 South St., New York City 


New York, N. Y. bw ghee San Francisco, Calif. El Paso, Tex. Birmingham, Ala. Duluth, Minn. Kellogg, ida. Baltimore, Md. Pittsburgh, Pa. Seattle, Wash 
. Houston, Texas Vancouver, B.C. London, England Gateshead, England Paris, France Milan, Italy Johannesburg, South Africa 
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If you need a package boiler, the list at the right can give 
you some interesting answers. Of course, C-E’s Type VP 
Boiler rates a “yes” answer to every question. It offers also 
many other operational advantages, such as simple, effective 
soot blowing; high heat absorption; low draft loss, no dead 
gas pockets and simple baffle arrangements. 


That’s why VP purchasers range from small companies 
to some of the nation’s largest — plus schools, institutions, 
government agencies, including the Atomic Energy Com- 
mission. These users employ VP Boilers for all types of 
applications — heating, process, even power generation. 


SPECIFICATIONS OF THE VP BOILER 


Capacity — 4,000 to 40,000 pounds of steam per hour 

Pressures — up to 500 pounds per square inch 

Fuel — oil or gos 

Erection — completely shop-assembied 

Foundation — simple concrete slab 

Have full details on the VP next time you are in the market 
for a boiler of moderate capacity. Get the new Catalog 
VP-177, which contains specifications, and information on 


dimensions, construction details and controls. B-845B 


C-E Package Boiler, Type VP. 


COMBUSTION ENGINEERING 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 


A 


BOILER 


Cc 





Will your boiler be a real ‘'‘package” type with 
control panel and all controls mounted integral 
with the boiler? 


Yes|No 


YesiNo 





Will your package boiler be equipped with drum 
internals to assure dry steam? 





Will its “steam quality’’ be backed with a 


gvarantee? 





Will your boiler have a 30-in. lower drum to 


provide convenient accessibility? 





Will yours be a one-burner boiler, with a simple 
wiring and control system? 





Will your boiler have the largest load swing 
range available? 





Will your boiler be equipped with a quiet cen- 
trifugal fan? 





Will your furnace be completely water-cooled? 











Will your furnace have the highest ratio of water 
cooled surface to furnace volume? 
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BOILERS, FUEL BURNING & RELATED EQUIPMENT; PULVERIZERS, AIR SEPARATORS & FLASH DRYING SYSTEMS; PRESSURE VESSELS; AUTOMATIC WATER HEATERS; SOIL PIPE 
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Tunnel Jumbo 


no matter HOW BIG or 


how small the drilling job 7 


; HE giant, octopus-like drill bos, manufactured by Ingersoll- 

you Can do it jumbo above was supplied by Rand Co. are shown above right 

: Ingersoll-Rand for a large shaft- and illustrate the unlimited flexi- 

faster and easier sinking job. Carrying six heavy, bility of these fast-acting, hydrau- 

; boom-mounted I-R drills, each with lically-operated drill mountings. 

with an I-R individual, fingertip control, it is Use them on large jobs or small — 

lowered down the shaft as drilling for smooth, effortless hole spotting. 

HYDRA-BOOM progresses — virtually eliminating | Let us help you engineer your un- 
setup time and giving maximum usual drilling problems. For the 


JUMBO footage per shift. complete, cost-saving story, write 
Other typical Hydra-Boom jum- today for Bulletin No. 4162. 


Ingersoll-Rand = 


11 BROADWAY, NEW YORK 4, N. Y. 





DRIFTERS + JACKHAMERS + DRILLMASTERS + QUARRYMASTERS + CARSET BITS + AIR TOOLS 
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Q. What’s new in grinding ? 


A. B-I] resinoid-bonded wheels 
—for many grinding jobs 


Q. What’s new about B-11 wheels? 


A. Their great new resinoid bond, improved uniformity and 
balance, neW “TOUCH of GOLD” performance- benefits 


Norton Company, Worcester 6, Mass. 
Distributors in all industrial areas, listed 


Q. What is the B-11 bond? 

A. It’s the latest Norton resinoid bond. 
Wheels made with it are excellent for 
snagging, disc grinding, heavy weld 
grinding, thread grinding, cam grinding, 
centerless grinding, roll and surface 
grinding. 

Q. Why? 

A. Because B-11 wheels are more uni- 
form in structure, with better balance. 
As a result, they grind cooler and faster. 
And on portable machines they “hug 
that work” closer, with less vibration and 
bounce. 

Q. What about those **Touch of 
Gold”’ benefits? 

A.They’re the direct result of the B-11 
wheels’ more efficient grinding action. 
In precision grinding this means im- 
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proved surface finish, greater accuracy, 
more pieces per dressing. In rough grind- 
ing it means less operator-fatigue and 
longer wheel life. All these benefits add 
up to more profitable grinding for you. 


VY. Any other advantages of B-Il 
wheels? 

A. Many others. For example you get 
closest possible duplication. Hardness 
increments are evenly spaced throughout 
the entire grade scale. And B-11 wheels 
can be supplied in half-grade increments, 
making it even easier for you to choose 
exactly the right wheel for every job. 

V. Sounds fine— what about more 
information? 


A. Your Norton Distributor will 
gladly give you the whole story on the 
new B-11 wheels. Or write us direct. 


Circle 16A on reply card 


ee 


under “‘Grinding Wheels” in your phone 
book, yellow pages. Export: Norton Behr- 
Manning Overseas’ Incorporated, 
Worcester 6, Mass. 
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ON THE COVER 


OR most city dwellers, procuring a 

Christmas tree entails a trip to a 
nearby vacant lot where some enterpris- 
ing seasonal merchant has set up shop 
temporarily. In a few sections of the hin- 
terland, it still calls for a hike through 
the snow in bracing air, a bit of axe swing- 
ing and ihe homeward journey with the 
quarry, as depicted on the cover. The 
village shown is East Corinth, Vt. 


IN THIS ISSUE 


HE United States uses more news- 

print than any other nation. Most 
of it comes from Canada, but we are 
steadily increasing our own production. 
The recent expansion of Great Northern 
Paper Company’s facilities in Maine (see 
leading article) is noteworthy for the 
inclusion of the first commercial process 
for making newsprint from hardwood by 
the chemi-groundwood process. 


N THE home, Christmas revolves 

around the tree. Contrary to general 
belief, the current practice of trimming 
an entire evergreen is of rather recent 
origin. Page 363. 


E'THLEHEM Steel Company has 

a knack of finding iron ore deposits 
convenient to its mills. In eastern Penn- 
sylvania it is opening up deep-lying len- 
ses only a county away from its Bethle- 
hem works. Up in Canada it is already 
producing from the extensive Marmora 
ore body, upgrading the product on the 
premises and shipping the enriched ma- 
terial across Lake Ontario and through 
the Welland Canal to its Lackawanna 
Mill near Buffalo, N. Y. Page 366. 
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MAKING NEWSPRINT FROM HARDWOOD 


First Commercial Mill for This Purpose Is Part of Great Northern 
Paper Company's $45-million Expansion Program in Maine 


Where a recent $45-million expansion program includes 
the first commercial-scale process for converting hardwood 
l— Reserve supply of logs in Penobscot 
River; 2— softwood-log storage; 3— hardwood-log storage; 
4— wood room containing debarsxing drums; 5- grinder 


into newsprint. 


NE of the most significant ad- 

vances in modern papermaking 

the production of newsprint from 
ground hardwood—has been combined 
with a vast $45,000,000 expansion pro- 
gram at the Great Northern Paper Com- 
pany’s mill at East Millinocket, Maine. 
In addition to the first full-scale com- 


HEAD BOX AND SLICE 


W. M. HEINS 
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EAST MILLINOCKET MILL 


mercial chemi-groundwood plant, which 
makes the grinding of hardwood eco- 
nomically possible, the project has in- 
cluded the installation of two of the 
widest, fastest and most modern ma- 
chines ever built in the United States 
for the manufacture of newsprint and 
the construction of all the supporting 
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building; 6—- chemi-groundwood plant (digesters); 7— old 
paper-machine building (contains four units); 8- new paper- 
machine building (houses two units); 9— offices, machine 
shops, etc.; 10— finishing and shipping departments; 1 1- 
new high-pressure steam plant; 12— water filtration plant. 


facilities. As a result of the expansion, 
the capacity of the company, already the 
largest producer of newsprint in the 
United States, will ultimately be in- 
creased by 40 percent. 

Great Northern’s operations are con- 
centrated in the four northernmost 
counties of Maine where it maintains 
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PAPER BY THE MILE 


Dry ends of the two big Beloit paper 
machines which, together, can turn out 
800 tons of newsprint daily. They pro- 
duce continuous trimmed sheets 256 
and 270 inches wide, respectively, at 
a rate of half a mile a minute each (see 
diagram below). 


two pulp and paper mills. Until the 
present program was undertaken, the 
Millinocket mill, which is located on the 
West Branch of the Penobscot River and 
about 60 air-line miles north of Bangor, 
was the company’s main producer of 
newsprint. The ten Fourdrinier ma- 
chines installed there turn out approxi- 
mately 900 tons of paper per day. The 
East Millinocket mill, the site of the 
present expansion, also is situated on the 
Penobscot and about 10 miles below 
Millinocket. Originally built in 1907, it 
manufactured about 320 tons of news- 
print per day. 

The process of making paper requires 
an abundant supply of wood, water and 


owns 2'4 million acres of timberland 
virtually all within 100 miles of its mills. 
Its water storage system has been de- 
veloped until it now has a capacity of 57 
billion cubic feet, representing more than 
a year’s supply for the City of New York. 
In addition, the company operates an 
extensive hydroelectric network. Steam 
and diesel installations at the mills sup- 
plement the hydro plants. 

Expansion of the East Millinocket mill 
stems from Great Northern’s desire to 
increase production by utilizing its 
available natural resources in northern 
Maine. There, in timberland owned by 
it, various species of northern hard- 
woods, including birch and maple, had 
been left standing while softwoods such 
as fir, hemlock and cedar had been cut 
and processed. Thus, with a huge reserve 
of hardwood and more than 50 years of 
experience in making paper from ground 
softwood, the company focused its at- 
tention on the chemi-groundwood proc- 


Although this method of treating and 
pulping hardwood had previously not 
been used commercially, extensive lab- 
oratory tests indicated that it was both 
economically and technically sound. It 
was found that the hardwoods available 
could be converted into pulp with less 
power than the softwoods. Furthermore, 
the treated groundwood equaled or sur- 
passed the untreated softwood in 
strength. In all, the chemi-groundwood 
pulp, when mixed with the regular spruce 
and fir groundwood and sulphite pulps, 
would produce a sheet of paper at least 
equal in every respect to that currently 
being made in the company’s mills. 

So encouraging were the laboratory 
tests that the company designed and in- 
stalled at the East Millinocket mill a 
$325,000 commercial-size pilot chemi- 
groundwood plant with a capacity of 50 
tons per day. Operation was started in 
the early spring of 1953 and proved con- 
clusively that the system was econom- 
ically feasible. Plans, specifications and 


Northern is in an enviable position. It 


SECOND DRYER SECTION 


On all three counts, Great 


ess developed by the Empire State Re- 
search Paper Association, Inc. 


DIAGRAM OF LATEST PAPER MACHINES 


The paper stock, suspended in water, is fed from the head 
box to the Fourdrinier, a traveling screen 137 feet long. As 
it moves, most of the water drains from it. The matted fibers 
are picked up by suction at the end of the screen and trans- 
ferred to a traveling felt in the press section, where more 
water is squeezed out. Now in the form of a sheet that will 
support itself, the web moves on through the three dryer 
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sections with their 54 steam-heated 60-inch rolls. Then it 
passes through the 10-roll calender stack to acquire a 
smooth finish and is wound onto a reel. The latter is trans- 
ferred to the winder where the sheet is slit into desired 
widths and rewound into rolls for shipment. The entire ma- 
chine is approximately 375 feet long and weighs about 
2500 tons. 


CALENDER STACK 


THIRD DRYER SECTION 


av tases 





details for expansion immediately began 


LOG DEBARKERS 
Tumbled in these two revolving steel drums, the 4-foot logs lose their bark by 
abrasion with the walls and with one another. The Canadian Ingersoll-Rand ma- 
chine in the foreground holds more than thirteen cords at a time. The logs are fed 
into the right end and out at the left onto a conveyor that takes them either to 
grinders or to storage. Loosened bark drops out through the slots. The back drum 
was designed by Great Northern engineers. 


to take shape, and Stone & Webster 
Engineering Corporation, of Boston, was 
engaged to handle the structural work 


involved and to aid in designing the 
chemi-groundwood mill and a high- 
pressure power plant. Construction was 
started in May of the same year. 

The program of expansion was divided 
into two phases, both of which have been 
carried out. The first stage entailed add- 
ing 250 tons to the daily output of the 
existing mill, thus giving it an ultimate 
capacity of 800 to 900 tons of newsprint 
per day. The work included the installa- 
tion of the first of the two new paper ma- 
chines, the construction of the chemi- 
groundwood mill with two digesters, new 
wood-handling facilities, a grinder build- 
ing, screening room, water-filtration 
plant, paper-finishing room, high-pres- 
sure steam plant, offices and machine 
shop. During the second phase, com- 
pleted this fall, two more digesters were 
added to the chemi-groundwood mill, 
the second paper machine was installed 
and the capacity of the supporting facili- 
ties such as the grinder building, screen- 
ing room, etc.,was increased. 


While a sheet of newsprint has its be- 
ginning in the forest where the timber is 
cut, the first operation at the mill is the 
removal of all bark from the logs, which 
are either floated down the river or 
hauled in by truck or train. At the East 
Millinocket plant debarking takes place 
in the newly built wood room located at 
the river’s edge. ‘T'wo barking drums are 
at present in operation; a Great North- 
ern designed unit that was formerly in 
the old wood room and a new welded- 
type drum manufactured by Canadian 
Ingersoll-Rand Company, Limited. 

The bark is removed by friction as the 
logs are tumbled in the slowly revolving 
drums. It is a continuous process, the 
logs being fed into one end and dis- 
charged from the other. Those still hav- 
ing some bark on them when they come 
out of the drums are returned for further 
debarking. Hardwood logs are already 
stripped of their bark when they arrive 
at the mill and the drums now handle 
only softwood. Between 50 and 75 cords 
are processed per hour, depending on the 
condition of the wood. 

The debarked logs may be transferred 





EWSPRINT, the largest single grade of paper consumed in the United 

States, is basically a product of wood. It has been said that the making of 
newsprint consists in mixing wood and water and then removing the water. 
But no simple explanation such as this gives any idea of the array of equipment 
used in manufacturing paper and of the actual process involved. 

In the northwoods of Maine, the Great Northern Paper Company is pioneer- 
ing a method of making newsprint from hardwood which will place America in a 
better position to meet its growing demand for this product, which is now being 
consumed at the rate of 6,000,000 tons annually. 
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to either the woodyard for storage or 
directly to the grinder building by a 
combination chain conveyor and belt 
system. The yard covers more than 50 
acres and at present holds 70,000 cords 
of softwood in two piles and hardwood in 
a third one. It is provided with an elabo- 
rate conveying, stacking and reclaiming 
system, as well as a complete fire-pro- 
tection system. 

By far the most significant feature of 
the expansion program is the chemi- 
groundwood mill where the hardwood is 
cooked to soften the wood fibers pre- 
paratory to grinding. The design of this 
new facility is based on the experience 
and knowledge gained during the opera- 
tion of the pilot plant. The latter was 
equipped with a horizontally arranged 
digester; the new mill has four vertical 
units, each 62 feet high and 10'% feet in 
diameter, capable of handling 300 tons of 
hardwood per day. Provision has been 
made for the installation of two more 
digesters. 

The digesters are loaded from over- 
head by means of an inclined conveyor 
that delivers the 4-foot logs to the top of 
the building where a turntable directs 
them into the proper unit. After a di- 





TIMBER-R-R-R 
After being cooked in a soda solution 
for eight hours to soften their fibers 25 
cords of hardwood logs are dropped 
from one of four digesters into the water 
below. From there they go to the grind- 
ing stones. The cooking temperature 


ranges from 265 to 320°F. 
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PUMPS AND PUMPS 


There is “water water everywhere” in a paper mill, and 
the East Millinocket plant uses about 30,000 gallons every 
minute. The water, paper stock and chemicals must all be 
pumped. These pictures show Ingersoll-Rand units in three 
different services. 

The two vertical units directly above start filtered water 
on its rounds through the mill. Each can handle 15,000 
gpm and is driven by a 500-hp motor. 

The unit at the left delivers blended paper stock to one 
of the two new paper machines at the rate of 25,000 gpm. 
Known as a fan pump, it has a 24-inch discharge opening. 
Both casing and imrelier are of bronze to resist corrosion. 


gester has been charged and the cover 
bolted down, a vacuum is pulled on it 
and the cooking liquor—a sodium cur- 
bonate-bisulphite solution—is p!.mped 
in. The liquor can be reused aiier re- 
fortification. 

Each digester is completely filled with 
the solution before the cook is started. 
Cooking temperatures range between 
265 and 320°F, depending on the species 
of hardwood being handled, and the 
cycle lasts about eight hours. At the end 
of the cook, the logs are discharged from 
the bottom of the unit into a big water 
trough. They are then transferred to 
conveyors for further debarking or for 
delivery to the grinders. ‘The. entire 
operation, as well as the preparation of 
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Cooking liquor in the chemi-groundwood plant is de- 
livered by the two pumps shown at the top. 


the cooking liquer, is controlled from a 
central graphic instrument panel. 

The new grinder building was designed 
to house sixteen Great Northern-Water- 
ous 2-pocket machines but at present 
contains twelve—eight for handling the 
untreated softwood and four for pulping 
the cooked hardwood. Each grinder re- 
quires 3000 hp to operate its 8-ton grind- 
stone, which is 62 inches in diameter and 
54 inches across the face. On softwood 
each machine is rated at 40 tons per day, 
and on hardwood at 75 tons. 

The logs are reduced to pulp by hy- 
draulically pressing them against the re- 
volving grindstones. The groundwood 
is then mixed with white water—water 
which already contains a small percent- 


age of paper stock. This mixture flows 
through vibrating bull screens, the first 
of several such operations. The accepted 
stock from the bull screen is discharged 
into huge stock chests from which it is 
pumped to the screen room for further 
screening. Coarse fibers, or rejected ma- 
terial, is dewatered, shredded, refined 
and returned to the system. 

In the screen room the stock passes 
through big rotary screens ten of which 
handle groundwood and six chemi- 
groundwood. Rejects from this opera- 
tion also are refined and returned for re- 
processing. The accepted screened mix- 
ture is slightly thickened by removing 
some of the water and pumped into large 
stock chests where it is continuously 
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agitated. Chemi-groundwood and regu- 
lar groundwood are kept separate 
throughout the grinding and screening 
processes. 

In making quality newsprint, sulphite 
pulp is a necessary ingredient and is add- 
ed to groundwood pulp to give the fin- 
ished paper greater strength. Sulphite 
pulp for the East Millinocket mill is 
made at Great Northern’s Millinocket 
plant some 10 miles away and differs in 
its preparation from groundwood or me- 
chanical pulp. Instead of grinding, the 
debarked logs are first run through a ma- 
chine where rotating knives reduce them 
to small-size chips. These are screened 
and loaded into digesters where they are 
cooked under pressure in a calcium-bisul- 
phite solution. 

When the cook is completed, the steam 
is exhausted from the digesters, the chips 
are blown into a pit and the pulp is 
washed, screened, dewatered and made 
into laps or mats to facilitate shipment. 
At the East Millinocket mill these laps 
are mixed with water, repulped and pro- 
portioned with regular groundwood and 
chemi-groundwood stock. This blend is 
then fed to the stock chest of one of the 
big papermaking machines or Fourdrin- 
iers. 

The new paper-machine building rep- 
resents the last word in modern paper- 
mull design. Tile-lined throughout, it is 
502 feet long and 144 feet wide. It was 
constructed to house the two high-speed, 


wide-bed newsprint machines, which 
were manufactured by the Beloit Iron 
Works, Beloit, Wis. The first one was in- 
stalled in October 1954 and is capable of 
turning out a continuous sheet, trim- 


ming 256 inches wide, at the rate of 2500 
feet per minute. The second and even 
larger unit can make a sheet, trimming 
270 inches, at the same speed. Their 
combined future output will be about 
800 tons of newsprint per day or, com- 
puted in another way, each wiil produce 
a sheet of paper a mile long in a little 
more than two minutes. 

Both machines are identical in opera- 
tion. After the heavy stock from the 
Fourdrinier chest and white water from 
a sump below the machine have been 
mixed to the proper consistency, the 
finished stock is fed to the head box by 
an Ingersoll-Rand 25,000 gpm fan pump. 
From there it is continuously discharged 
onto the Fourdrinier wire—a 137-foot 
endless belt of bronze-wire mesh sup- 
ported on a series of rolls. 

As the belt moves along, the water 
drains through the wire into the sump, 
while the fibers form a wet mat that is 
transferred onto the felt conveyor of the 
press section of the machine by a suction 
pick-up system. There additional water 
is removed by squeezing the mat be- 
tween a series of rolls. The resultant 
sheet then goes through three drying 
sections, each made up of eighteen 60- 
inch-diameter steam-heated rollers. At 
this stage, approximately 2 tons of water 
is evaporated for each ton of paper pro- 
duced. Finally, the sheet is given a 
smooth finish by passing it through a 
series of highly polished rolls called the 
calender stack. 

As the paper leaves the calender it is 
wound on a reel which goes to a winding 
machine where the edges are trimmed 
and the sheet is slit into different widths. 


PLANT AIR SUPPLY 


This 350-hp, 2-stage machine and another one like it provide compressed air at 
100 psi pressure for general plant service and maintenance work. 


The paper is then transferred to the 
mill’s modern finishing room where the 
rolls are sorted, wrapped and weighed. 
Automation is the keyword there, as con- 
veyor belts and machinery operated by 
push buttons combine to achieve fast, 
efficient handling of the thousands of 
rolls of paper turned out each day. The 
next stop is the train shed, from which 
the paper is shipped. 

As previously noted, the manufacture 
of paper requires huge quantities of wa- 
ter. The Penobscot River is an abun- 
dant source of supply for Great North- 
ern’s operations, and two Ingersoll-Rand 
verticai propeller-type pumps, each with 
a capacity of 15,000 gpm, handle the 
raw river water. After filtration it is 
pumped throughout the mill by two 
I-R vertical centrifugal units. Provi- 
sion has been made to increase the ca- 
pacity of the filter plant by installing 
supplemental pumps, as needed. It has 
been estimated that an average of 30,000 
gpm is now consumed at the East Milli- 
nocket mill. 

Additional power for the operation of 
the mill is furnished by the high-pressure 
steam plant, a modern aluminum-clad 
structure housing two generating units. 
The boilers, built by Combustion Engi- 
neering Corporation, are each rated at 
300,000 pounds of steam per hour at 
1300 psi and 855°F.. Either oil or coal can 
be burned, but at present they are ar- 
ranged for oil firing. The 12,500-kw 
General-Electric turbogenerator is of the 
noncondensing type, the exhausted 
steam being used for various purposes 
throughout the mill. Boiler feed water is 
handled by three Ingersoll-Rand double- 
case pumps, each rated at 757 gpm, 1554 
psig. The old powerhouse has been 
placed on standby service. 

The expansion of the East Millinocket 
mill climaxes more than 55 years of 
steady growth by the Great Northern 
Paper Company. Founded in 1897 as 
the Northern De-elopment Company, 
its present name \ 48 acquired in 1899 
when construction on its first paper mill 
at Millinocket was started. Production 
was begun in November 1900. With a 
capacity of 240 tons of newsprint per 
day, it was the world’s biggest newsprint 
mill at that time. In August of 1907 the 
mill at East Millinocket was put in oper- 
ation. It was equipped with three ma- 
chines and had an initial daily capacity 
of 120 tons of newsprint. 

Through continual expansion and 
modernization, Great Northern has be- 
come the largest manufacturer of news- 
print in the United States. When the 
work of expansion at East Millinocket 
has been carried out in its entirety, 
Great Northern’s production will total 
more than 550,000 tons annually. Garret 
Schenck, one of America’s most success- 
ful paper-mill builders and operators, 
was the company’s founder and first 
president. 
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Considered to be the world’s largest living Christmas tree, 
this live oak has been the center of public Yuletide celebra- 
tions in Wilmington, N. C., for more than a quarter century. 
Trimmings include more than 5000 colored electric bulbs 


MUGGLING in the White House, 

of all places! Early in the present 

century two small lads so desper- 
ately wanted a Christmas tree that they 
sneaked one into the Executive Mansion, 
defying a specific order given by their 
father, President Theodore Roosevelt. 
Caught red-handed, the boys, Archie 
and Quentin, appealed to an old family 
friend and noted forest conservationist, 
Gifford Pinchot, to persuade their father 
to lift the ban on Christmas trees in the 
White House. Pinchot did so, pointing 
out that proper cutting of trees is not 
only harmless but often beneficial. Since 
then there have been Yule trees in the 
Executive Mansion annually. 

The Christmas tree, according to the 
U.S. Department of Agriculture, is a 
“recognized marketable product of our 
soil and there is no reason for not har- 
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TREE FOR THE MULTITUDE 


Christmas Trees 


More than 21 million of 
them are set_up in our 


homes each yuletide 


JANE S. MULLER 


vesting an annual crop to satisfy the 
needs of all American homes.”’ Its pro- 
duction, whether on natural forest lands 
or on established tracts, is consistent 
with good forest, water and soil conser- 
vation practices, for most of the small 
evergreens for the Yule trade would have 
to be eliminated anyway in the natural 
struggle for growth. Clearing them out 
is not a form of destruction but is good 
for the other trees remaining in the 
stand. 


and approximately 6 tons of Spanish moss. A loud speaker 
concealed among the branches sends the voices of group 
singers throughout the surrounding area nightly. The pic 
ture is from the Greater Wilmington Chamber of Commerce. 


As a matter of fact, cutting for this 
purpose actually prevents waste because 
there is little other demand for the 
smaller evergreens which must be felled 
to provide space for the normal healthy 
development of trees intended for lum- 
ber. In the case of specimens larger than 
those normally used for holiday celebra- 
tions, most growers find ways of utilizing 
what is removed to reduce them to sale- 
able size. The top provides a well-pro- 
portioned tree for display; the lower 
trunk is heavy enough to be sold for 
building logs or timber, or may be 
ground into pulpwood; the intermediate 
part is turned into posts, poles or build- 
ing rafters; and the green branches are 
bundled for sale as wreath material. 

The traditional use of conifers during 
the Yule season has created a market for 
more than 214% million trees annually, 
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BETIMANN ARCHIVE PRINT 


TRUE OR FALSE? 


This picture supposedly depicts Christmas Eve in the home o Martin Luther 
(1483-1546), whom legend credits with having originated the Christmas tree cus- 


tom. However, Dr. 


Otto Bettmann, who supplied the print, doubts if it is based on 


fact. His researches indicate that the practice of trimming entire trees did not be- 


come general until almost four centuries after Luther was born. 


He says the en- 


graving was made by Schwerdtgeburt in the nineteenth century. 


The balsam fir, a product of New Eng- 
land and the northeastern states, is the 
best seller, while Dougias firs from the 
Pacific Coast area run a close second. As 
a seasonal crop, Christmas trees are 
highly favored by farmers because cut- 
ting them fills a slack season and keeps 
woodlots neat and uncongested. With 
others, however, it is a major business 
rather than a side line. 

Beginning in late summer, trees are 
located and marked for harvesting, mar- 
ket demand is checked, contracts are 
negotiated, a labor force is secured and 
arrangements are made for transporta- 
tion. While some operators, particularly 
those in Minnesota, cut almost all year 
long and place the trees in cold storage 
after sorting, dipping the butts to seal 
the pores and drying them, it is the gen- 
eral practice to have the crews in the 
woods by October or earlier. 

The usual tools of the trade include 
axes, hatchets and pruning saws, and one 
man can usually fell about 200 trees 


daily and haul them to the concentra- , 


tion yard in the woods. Placed on wooden 
racks, they are bundled to facilitate ship- 
ping and to insure greater retention of 
moisture, the number per bundle varying 
with the size. Those 12 feet or more in 
height are bound individually. At this 
stage the trees are butt-trimmed for 
neatness and ease of handling. From the 
yard the bundles are transported to ship- 
ping points where they are put on board 
flat- or boxcars which average 1000 to 
5000 trees per load, depending on their 
size, or onto trucks, a 3-ton vehicle car- 
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rying from 500 to 1200. Jobbers and 
wholesalers distribute the bundles to the 
retail trade from central markets. If 


local outlets are overstocked, trees are 
quickly rerouted to less saturated local- 
ities, thus avoiding waste. 

The U.S. Department of Agriculture 
recommends certain procedures for main- 
taining the beauty of a Christmas tree in 
the home and for safety. Since brown 
needles indicate a lack of moisture and 
are a fire hazard, a fresh green tree should 
be chosen. The butt should be trimmed 
down about an inch from the original cut 
and the tree should be placed in water 
and stored in a cool place where it can 
be sprinkled daily. Its location when 
trimming time arrives deserves serious 
consideration—spots near T'V sets, radi- 
ators, fireplaces, etc., should be avoided, 
and lighted candles should be ruled out 
as decorations. Electric connections near 
by and tree-lighting wires should be care- 
fully inspected for breaks or frayed spots, 
and the circuits should not be over- 
loaded. 

And after the holiday is over fitting 
disposal should be planned for this sym- 
bol of tradition. Many communities ob- 
serve Twelfth Night by gathering the 
trees, wreaths and boughs and burning 
them in one huge blaze to signify the 
end of the Feast of the Nativity. In 
some sections of the country discarded 
Yule trees are placed on lawns with suet 
tied to the limbs for wintering birds to 
enjoy. 

Although the legend prevails that 
Martin Luther was responsible for the 
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FORERUNNER OF CHRISTMAS TREE 


Wooden pyramid-shaped stands trimmed and rigged to hold candles were com- 
monly used in homes until about 1830, and this picture of a German open-air 
market shows them on display 50 years later. Boughs or rods of trees also were 
sometimes bundled and propped against a wall or, more often, hung from the 
ceiling (this was supposed to keep evil spirits away). The burnin the “Yule 
log” is reputed to have been the traditional early manifestation of Christmas in 
the home and there was often a little pole on the table with a single star on top. 
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TREE WITHIN A TREE 
Outdoor Christmas displays are growing more popular in the United States. Here 
lighted greens shaped to simulate the traditional fir tree form an outdoor frame 
for the indcor trimmed evergreen showing through the window. 


first lighted Christmas tree back in the 
sixteenth century, there are those who 
believe that decorated evergreens were 
the offshoot of local customs and that 
they were not in general use until the 
nineteenth century. Be that as it may, 
the Christmas tree seems to be of Ger- 
man origin. Hessian mercenaries are 
said to have introduced the practice of 
trimming firs to the American colonies 
during the Revolution, and Prince Al- 
bert, son of the Duke of Saxe-Coburg- 
Gotha, persuaded Queen Victoria in 1841 
to have a Weinachtsbaum, such as he had 
known in his childhood in Germany, set 
up for the enjoyment of their children. 

Standard trimmings such as tinsel, 
glistening colored glass balls and silver 
“rain’’ are said to symbolize the sun, 
moon, stars and rain. However, only 
rain and colored electric bulbs are pre- 
ferred by many who feel that the sim- 
plicity thus achieved is more in keeping 
with the spirit of the holy day. New 
products have recently appeared on the 
market — pressure-packaged artificial 
snow in colors and in white that anyone 
can spray on the needles and branches 
from the aerosol containers to heighten 
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the natural green, to give a variegated 
effect or to turn the tree into a fairyland 
white. Such snow, in flake form, is de- 
posited by the propellant or gas which 
exerts its pressure when the user shakes 
the can and presses a button. 

Since the early part of the century it 
has become customary for American 
communities to decorate large fir trees 
for the holiday season. Placed in central 
areas and laden with lights they serve 
as focal points for programs glorifying 
the messenger of peace and good will. 
Among the first such trees on record was 
a 60-foot balsam set up in 1912 in Madi- 
son Square, New York City, where 20,- 
000 people gathered around it to take 
part in ceremonies marking the eve of 
Christ’s birth. Another was a 75-foot 
Norway spruce raised in Independence 
Square in Philadelphia in 1913 and called 
“The Children’s Christmas Trree.”’ 

The American Forestry Association in 
1924 sponsored the First National Living 
Christmas Tree, a 53-foot Norway 
spruce provided by a New York nursery 
and planted in Sherman Square south of 
the Treasury Building in Washington, 
D.C. ‘Ten years later ceremonies were 


held around a living Norway spruce in 
Lafayette Park across from the White 
House, and since 1941 the Natienal Liv- 
ing Christmas Tree has been one of the 
two oriental spruces, now about 35 feet 
tall, on the south lawn of the Executive 
Mansion. Each state of the nation is 
represented by a large glass ball bearing 
its name. 

What is said to be the largest living 
Christmas tree, and one of the most in- 
teresting, is not a conifer at all but a live 
oak in Hilton Park, Wilmington, N.C. 
Judged to be more than 300 years old, it 
is 55 feet tall and has a spread of 110 feet. 
First decorated in 1929, the tree then 
carried 750 lights and an undisclosed 
amount of Spanish moss. Now, a quarter 
century later, more than 5000 lights and 
6 tons of Spanish moss are used to trim 
the oak under which, in 1951 alone, ap- 
proximately 25,000 people from 45 states 
and seventeen foreign countries gathered 
to listen to and join in the singing of 
music sacred to the season. 

Last year a special nationwide broad- 
cast marked completion of the tree’s 
first quarter century as a Yuletide land- 
mark. Through the years, programs 
have been conducted under its shelter- 
ing branches by church and civic organ- 
izations, and mixed choirs, sometimes 
totaling as many as 400 members, have 
sung the old familiar Christmas carols. 
A loud-speaker hookup carries the blend- 
ed voices of choir and audience through 
the air to the surrounding areas nightly. 
This year the tree will be illuminated from 
December 17 through New Year’s Eve. 
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CHRISTMAS MORNING 


This is a familiar scene once a year in 
households all over the land. Christmas 
is supposedly for the kids, but who is 
too old to get a thrill out of opening a 


gift package. 
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Bethlehem Steel Company. Now Producing and Upgrading 
lron Ore from Its New Canadian Property 


J. P. SMALLWOOD 


RECONDITIONING DRILL BIT 


A Quarrymaster drill operator is shown 
at the left in front of his machine sharp- 
ening the tungsten carbide-insert edges 


ofa 


t bit with a pneumatic grinder. 


With this setup it is unnecessary to send 
bits out of the pit for reconditioning. 











HEAVY-DUTY DRILL 


One of the three self-propelled, air-operated Quarrymasters 
that were selected for drilling large-diameter blastholes in 
the ore after all available types of equipment had been 
tested. Each puts down about 6 feet of hole per hour in the 
exceptionally hard material. An 8-inch-bore piston-type 
drill mounted on the tower transmits energy through a drill 
bar to a 6-inch Carset bit. Air power is supplied by two 


electric-driven compressors each of which delivers 415 
cfm at 130 psi pressure. The platform at the rear of the ma- 
chine was designed by Bethlehem engineers to facilitate 
handling the electric cable. They also mounted a special 
crows’ -nest at the top of the tower as an aid in handling 
the long steels. These drills are regularly putting down 
holes 50 feet deep. 
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TRIPPING twenty million tons of 

overburden to mine iron ore that 

requires concentration to bring it 
up to shipping grade is an undertaking 
of considerable magnitude. But Bethle- 
hem Steel is doing just that by investing 
approximately $15 million at Marmora 
and Picton, Ont., Canada. From all ap- 
pearances around the pit, concentrator 
and ore docks, backed by good basic 
planning, the future of its new subsid- 
iary, the Marmoraton Mining Company, 
promises well. 

The ore is a low-grade magnetite 
which was mined in the locality as early 
as 1820 and abandoned before the be- 
ginning of the century.* Now, in keep- 
ing with a marked trend towards the 
beneficiation of low-grade, which got its 
start in the Mesabi ranges of Minnesota, 
the Marmora ore is magnetically con- 
centrated and pelletized and then trans- 
ported 211 miles across Lake Ontario and 
through the Welland Canal to Bethle- 
hem’s large steel plant at Lackawanna, 
N.Y. The first shipment left the com- 
pany’s loading dock at Picton on May 
11 of this year. 

Discovery of the ore body resulted 
from an aeromagnetic survey conducted 
in January 1949 by the Ontario Depart- 
ment of Mines in conjunction with the 


*The first issue of the “Picton Times,’’ May 30, 1854, 
printed the following observation on the economic 
problems of the area: ““Why has not the Marmora 
Iron Works been in full blast for the past tem years? 
Simply because they had no means of getting to 
market with what they had manufactured.”’ 
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OVER-ALL VIEW OF PIT 


More than 20 million tons of overbur- 
den has been removed to uncover the 
ore body. Mining of the latter is shown 
underway. The pit measures about 
1200x1600 feet and will eventually be 
500 feet deep. Waste rock is dumped 
in the right background. 


Geological Survey of Canada. About one 
mile east of Marmora an anomaly on 
the geomagnetic maps was sufficiently 
marked to arouse the interests of Bethle- 
hem geologists, and in May 1950 the 
company obtained an option on a 290- 
acre tract on the Rogers’ and Saliner’s 
farms. Additional property acquired 
later has brought Bethlehem’s holdings 
at Marmora to 1900 acres. 

Diamond drilling was started the fol- 
lowing month and completed in August 
1951. The survey of 40 drill holes, total- 
ing some 37,000 lineal feet and ranging 
in depth from 460 to 800 feet, outlined 
enough ore to warrant open-pit mining— 
enough, it is estimated, for about 25 
years of operation. The deposit is an 
oblong mass roughly 2100 feet long and 
up to 400 feet wide and occurs as a re- 
placement of Pre-Cambrian limestone 
overlain by about 130 feet of flat-lying 
Paleozoic limestone. The ore exists in 
the form of stringers and irregular masses 
of magnetite mixed with Pre-Cambrian 
limestone and intrusive dikes. The aver- 
age grade is about 37 percent iron, and 
all of it will have to be beneficiated by 


magnetic concentration to bring it up to 
a 65 percent Fe rating suitable for blast- 
furnace use. 

With exploration completed, develop- 
ment work began with the clearing in 
September 1951 of approximately 100 
acres of scrub timber. The land, which 
lies close to the southern fringe of the 
Pre-Cambrian shield, was rugged and 
rocky, not suitable for either farming or 
lumbering. Actual stripping got under- 
way in March 1952, and extra-heavy 
equipment was required to maintain the 
extensive excavating program which in- 
volved the removal of about 700,000 tons 
of material per month. Primary rotary 
drills penetrated the soft limestone over- 
burden, and four wagon drills, along 
with four Jackhamers, were used for 
secondary driliing and scaling. Com- 
pressed air was furnished by one 500-cfm 
unit and two 315-cfm portables. 

Primary blasting, which included one 
big shot of 145,000 tons, was done with 
5x16-inch cartridges of 50, 60 and 70 per- 
cent dynamite and brought down an 
average of 4.5 tons of limestone per 
pound of explosives. A single row of 
holes was fired with primacord, and elec- 
tric millisecond-delay caps served as 
detonators. On a regular blast two “0” 
delays were used at the center, with pro- 
gressive delays of 1 to 8 at each side. 
This procedure resulted in almost 100 
percent fragmentation. Particular care 
was taken in drilling and blasting to 
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HEAVY-DUTY DRILL 


One of the three self-propelled, air-operated Quarrymasters 
that were selected for drilling large-diameter blastholes in 
the ore after all available types of equipment had been 
tested. Each puts down about 6 feet of hole per hour in the 
exceptionally hard material. An 8-inch-bore piston-type 
drill mounted on the tower transmits energy through a drill 
bar to a 6-inch Carset bit. Air power is supplied by two 


electric-driven compressors each of which delivers 415 
cfm at 130 psi pressure. The platform at the rear of the ma- 
chine was designed by Bethlehem engineers to facilitate 
handling the electric cable. They also mounted a special 
crows -nest at the top of the tower as an aid in handling 
the long steels. These drills are regularly putting down 
holes 50 feet deep. 
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assure clean quarry ribs, a farsighted 
plan to prevent trouble later when the 
pit is deeper. 

The excavated overburden was loaded 
into trucks by three 6-cubic-yard electric 
shovels and hauled to disposal areas by 
twenty-one 300-hp diesel trucks of 22 
tons capacity equipped with torque con- 
verters, semiautomatic transmission and 
heated rear-dump boxes for cold-weather 
operation. The waste was deposited 
around three powder houses containing 
caps and dynamite, thus contributing to 
the over-all safety of the workers on the 
property. 

Approximately 20,500,000 tons of rock 
has been removed, creating a pit roughly 
half a mile long, a quarter mile wide and 


about 130 feet deep. Plans call for the 
mining of more than 4000 tons of ore per 
day to produce a total of 500,000 tons of 
pelletized concentrate annually. Pri- 
mary drilling in the pit, which wi" ulti- 
mately be carried down to a de,ch of 
nearly 500 feet, is done by three self- 
propelled electric-driven Quarrymasters. 
These units work on benches and use 6- 
inch Carset bits. They put down holes 
to a depth of 50 feet at 15-foot intervals 
and with 14 feet of burden and each drills 
about 6 feet per hour in the extremely 
hard Marmora ore. The quarry benches 
are 45 feet deep, but General Mine Fore- 
man Floyd Steenburgh explained that 
the extra 5 feet of hole is drilled to bring 
out the toe and to insure trouble-free 


mucking. Depending on the ground con- 
tours, some holes go down 60 feet. 

The electric shovels, now equipped 
with 4'4-yard dippers, load the blasted 
material into trucks of which ten are in 
service—six transporting waste rock and 
four hauling ore to a skip-loading pocket 
located below the pit floor. From there 
it is hoisted to the surface by a double- 
drum machine, the skips traveling in a 
runway with a 45° slope and a length of 
about 240 feet. The drums are 144 
inches in diameter, have a face width of 
110 inches and are provided with a set of 
double reduction gears that give a rope 
speed of 800 feet per minute when driven 
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hem Steel is doing just that by investing 
approximately $15 million at Marmora 
and Picton, Ont., Canada. From all ap- 
pearances around the pit, concentrator 
and ore docks, backed by good basic 
planning, the future of its new subsid- 
iary, the Marmoraton Mining Company, 
promises well. 

The ore is a low-grade magnetite 
which was mined in the locality as early 
as 1820 and abandoned before the be- 
ginning of the century.* Now, in keep- 
ing with a marked trend towards the 
beneficiation of low-grade, which got its 
start in the Mesabi ranges of Minnesota, 
the Marmora ore is magnetically con- 
centrated and pelletized and then trans- 
ported 211 miles across Lake Ontario and 
through the Welland Canal to Bethle- 
hem’s large steel plant at Lackawanna, 
N.Y. The first shipment left the com- 
pany’s loading dock at Picton on May 
11 of this year. 

Discovery of the ore body resulted 
from an aeromagnetic survey conducted 
in January 1949 by the Ontario Depart- 
ment of Mines in conjunction with the 


*The first issue of the “Picton Times,’’ May 30, 1854, 
printed the following observation on the economic 
problems of the area: “Why has not the Marmora 
Iron Works been in full blast for the past ten years? 
Simply because they had no means of getting to 
market with what they had manufactured.”’ 
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900 teet deep. Waste rock is dumped 
in the right background. 


Geological Survey of Canada. About one 
mile east of Marmora an anomaly on 
the geomagnetic maps was sufficiently 
marked to arouse the interests of Bethle- 
hem geologists, and in May 1950 the 
company obtained an option on a 290- 
acre tract on the Rogers’ and Saliner’s 
farms. Additional property acquired 
later has brought Bethlehem’s holdings 
at Marmora to 1900 acres. 

Diamond drilling was started the fol- 
lowing month and completed in August 
1951. The survey of 40 drill holes, total- 
ing some 37,000 lineal feet and ranging 
in depth from 460 to 800 feet, outlined 
enough ore to warrant open-pit mining— 
enough, it is estimated, for about 25 
years of operation. The deposit is an 
oblong mass roughly 2100 feet long and 
up to 400 feet wide and occurs as a re- 
placement of Pre-Cambrian limestone 
overlain by about 130 feet of flat-lying 
Paleozoic limestone. The ore exists in 
the form of stringers and irregular masses 
of magnetite mixed with Pre-Cambrian 
limestone and intrusive dikes. The aver- 
age grade is about 37 percent iron, and 
all of it will have to be beneficiated by 


September 1951 of approximately 100 
acres of scrub timber. The land, which 
lies close to the southern fringe of the 
Pre-Cambrian shield, was rugged and 
rocky, not suitable for either farming or 
lumbering. Actual stripping got under- 
way in March 1952, and extra-heavy 
equipment was required to maintain the 
extensive excavating program which in- 
volved the removal of about 700,000 tons 
of material per month. Primary rotary 
drills penetrated the soft limestone over- 
burden, and four wagon drills, along 
with four Jackhamers, were used for 
secondary driliing and scaling. Com- 
pressed air was furnished by one 500-cfm 
unit and two 315-cfm portables. 
Primary blasting, which included one 
big shot of 145,000 tons, was done with 
5x16-inch cartridges of 50, 60 and 70 per- 
cent dynamite and brought down an 
average of 4.5 tons of limestone per 
pound of explosives. A single row of 
holes was fired with primacord, and elec- 
tric millisecond-delay caps served as 
detonators. On a regular blast two ‘“‘0”’ 
delays were used at the center, with pro- 
gressive delays of 1 to 8 at each side. 
This procedure resulted in almost 100 
percent fragmentation. Particular care 
was taken in drilling and blasting to 
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HOISTING THE ORE 


Ore is transported from the pit on a 240-foot balanced-skip 
double runway (1) that will be extended as the mine is 
Broken ore is trucked to the bottom of the in- 
cline and dumped (2) into a skip (3) that carries 20 tons. 
From his perch halfway up the headframe the hoist operator 
(4) watches the loading operation below and then, by re- 
mote control, actuates the hoist that is located 200 feet 
behind him. The hoist (5) has two drums, each with a 144- 
inch face. A 1250-hp, 600-rpm motor drives it through 
reduction gears at a rope speed of 800 feet per minute. 





assure clean quarry ribs, a farsighted 
plan to prevent trouble later when the 
pit is deeper. 

The excavated overburden was loaded 
into trucks by three 6-cubic-yard electric 
shovels and hauled to disposal areas by 
twenty-one 300-hp diesel trucks of 22 
tons capacity equipped with torque con- 
verters, semiautomatic transmission and 
heated rear-dump boxes for cold-weather 
operation. The waste was deposited 
around three powder houses containing 
caps and dynamite, thus contributing to 
the over-all safety of the workers on the 
property. 

Approximately 20,500,000 tons of rock 
has been removed, creating a pit roughly 
half a mile long, a quarter mile wide and 


about 130 feet deep. Plans call for the 
mining of more than 4000 tons of ore per 
day to produce a total of 500,000 tons of 
pelletized concentrate annually. Pri- 
mary drilling in the pit, which wi" ulti- 
mately be carried down to a de,ch of 
nearly 500 feet, is done by three self- 
propelled electric-driven Quarrymasters. 
These units work on benches and use 6- 
inch Carset bits. They put down holes 
to a depth of 50 feet at 15-foot intervals 
and with 14 feet of burden and each drills 
about 6 feet per hour in the extremely 
hard Marmora ore. The quarry benches 
are 45 feet deep, but General Mine Fore- 
man Floyd Steenburgh explained that 
the extra 5 feet of hole is drilled to bring 
out the toe and to insure trouble-free 


mucking. Depending on the ground con- 
tours, some holes go down 60 feet. 

The electric shovels, now equipped 
with 414-yard dippers, load the blasted 
material into trucks of which ten are in 
service—six transporting waste rock and 
four hauling ore to a skip-loading pocket 
located below the pit floor. From there 
it is hoisted to the surface by a double- 
drum machine, the skips traveling in a 
runway with a 45° slope and a length of 
about 240 feet. The drums are 144 
inches in diameter, have a face width of 
110 inches and are provided with a set of 
double reduction gears that give a rope 
speed of 800 feet per minute when driven 
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by a 1250-hp, 600-rpm electric motor. 

The hoist is designed to lift 40,000 
pounds of rock per load in a skip weigh- 
ing 44,000 pounds. ‘To keep within the 
rope safety factors and rope-to-drum 
ratios specified by the Ontario Depart- 
ment of Mines the heavy load is handled 
by two 1%34-inch ropes which are wound 
simultaneously on one drum and con- 
nected at the skip end to an equalizer 
mechanism that makes sure that each 
rope shares half the load. 

Another feature of the installation is 
the operator’s station some 200 feet from 
the hoist in the headframe where he can 
see the skip being loaded at the bottom 
of the pit and also the one at the top in 
dumping position. He controls the hoist 
brakes, clutches and electric devices by 
remote control. The advantages of this 
system, which is probably used more on 
the Mesabi Range in Minnesota than 
in any other mining district, are, first, 
a reduction in lineal haulage required 
for any given elevation; second, no 
screening or other sizing of material has 
to be done in the pit—that is, the skips 
can handle anything trucks can haul; 
and, third, flexibility——the haulage sys- 
tem can be extended as the pit is deep- 
ened. 
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HOISTING THE ORE 


Ore is transported from the pit on a 240-foot balanced-skip 
double runway (1) that will be extended as the mine is 


deepened 


Broken ore is trucked to the bottom of the in- 


cline and dumped (2) into a skip (3) that carries 20 tons. 


From his perch halfway up the headfr 


ame the hoist operator 


(4) watches the loading operation below and then, by re- 
mote control, actuates the hoist that is located 200 feet 
behind him. The hoist (5) has two drums, each with a 144- 
inch face. A 1250-hp, 600-rpm motor drives it through 
reduction gears at a rope speed of 800 feet per minute. 
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The skips discharge directly into a 
stone box above a 48-inch gyratory pri- 
mary crusher installed in the headframe. 
Ore is crushed and screened in three 
steps: the primary unit reduces it to 
minus 5'%-inch mesh, the secondary 
crusher to minus 1% inches and the 
third, a cone-type unit, discharges the 
ore at about 3-inch size. After leaving 
the primary crusher the material is con- 
veyed to a storage pile with a stocking 
arrangement and a tunnel reclaiming 
system. Next it passes through a 3-deck 
vibrating screen and is carried to the 
secondary crushing plant where it travels 
over several magnetic pulleys, four ahead 
and three following the crusher, to 
separate the waste rock from the crude 
ore. The former is screened and trans- 
ferred to a bin for use as ballast and con- 
struction aggregate, while the crude ore, 
after passing through the last crusher, is 
delivered to the mill for further treat- 
ment. 

Because the iron-bearing mineral in 
the ore is in the form of very fine par- 
ticles it is necessary to reduce the ma- 
terial to a size that will go through a 
screen of about 100 mesh so as to effect 
the degree of concentration required for 
economic shipment. This is done by wet 


grinding in two 8x12-foot rod mills and 
two 10x10'%-foot ball mills. The rod 
mills come first and produce a coarse 
grind which is discharged directly into 
the ball mills from which the final grind 
is sent to a cone-type classifier. Oversize 
rejects from this unit are again put 
through the ball mill, thus increasing the 
grinding efficiency and assuring good 
separation during the next stage of con- 
centration in eight 3-drum magnetic 
separators. 

At this point the finely ground ore is 
mixed with water to make a slurry, and 
as it flows through the separators the 
particles of magnetic iron are picked up 
by the drums, which revolve around 
fixed magnets, and carried over a bridge 
out of the magnetic field. There they 
drop off the drums, are collected and 
then pumped to four dewatering filters 
or to storage pits in the pelletizing plant. 
The nonmagnetic material or tailings go 
to a 100-foot thickener from which slurry 
is pumped 2000 feet to a tailing pond 
while the water overflowing from the 
thickener is returned to the grinding cir- 
cuit. Finally, the magnetite ore is de- 
livered to a 30-foot concentrate thickener 
where anthracite culm is added to assist 
in a subsequent heating process. 





Now comes the pelletizing operation 
in which the concentrate passes through 
6-foot-diameter disk filters and is fed to 
8x16-foot balling drums from which it 
emerges as pellets approximately 34 inch 
in maximum diameter. But before that 
is done a small quantity of bentonite, a 
soft porous sizing material, is mixed with 
the concentrate to improve the quality of 
the pellets. The latter, containing about 
10 percent moisture, are carried slowly 
through a 6x6- foot oil-fired vertical twin- 
shaft furnace by an oscillating belt con- 
veyor to remove the moisture and to pre- 
heat the material. This treatment is 
followed by baking at about 1250°C 
(2282°F), which oxidizes the magnetic 











SHIPLOADING FACILITIES 


Iron-ore pellets produced at Marmora 
are hauled to nearby Picton and loaded 
into ships for delivery across Lake On- 
tario to Bethlehem’s blast furnaces at 
Lackawanna, N.Y. A 1200-foot steel 
pier, supported on piling, was built 
alongside a cliff on Quinte Bay from 
which a portable, retractable loading 
boom extends. Arriving trains, above, 
run out on an 800-foot trestle and dump 
the pellets into a storage pit from which 
they are transported by a series of con- 
veyor belts to a loading boom (left). A 
16,000-ton vessel (below) can be loaded 


in ten hours. 
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AIR FOR MILL OPERATIONS 
Three compressors (two are shown) built in Sherbrooke, Canada, supply air—a 


vital utility—to the concentrating mill. 


compressor room is typical of the good housekeeping maintain 


constituent to form hematite and makes 
the pellets hard enough to withstand 
breakage in transit and the crushing 
pressure in the blast furnace. The plant 
is scheduled to produce 1400 tons of 
pellets in 24 hours. 

After cooling, the pellets are screened 
and those of undersize are sent back to 
the balling drums where they serve as 
seed pellets. The accepted product is 
conveyed to a 400-ton bin. Before 
storage, however, the pellets have a 
tendency to stick together and are put 
through a special crusher, designed by 
company engin2ers, to break up the 
clusters. 

Efficiency usually means safety, and 
there are many examples of such prac- 
tices in evidence which have earned 
Marmoraton a National Safety Council 
award of merit for 360 days without a 
lost-time accident. For example, when a 
truck box is up, a signal flap is lowered in 
front of the driver’s eyes so that he won’t 
pull away. In the repair shop a hydraulic 
tire changer is used to handle the heavy 
truck tires, and a U-ramp has been de- 
signed to fit around the front of a truck 
so as to allow easy and safe access to the 
engine. Roads are in excellent condition, 
with the haulageways to dumps a mini- 
mum of 100 feet wide. Grades do not 
exceed 5 percent, and there is a man con- 
tinually on patrol picking up spillage. 

Sturdy mine buildings have an atmos- 
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arance of the 
everywhere. 


phere of permanence. The administra- 
tion building is of steel with insulated 
asbestos roofing and siding. The main 
shop—a 50x120-foot U-shaped structure 
with two 40x120-foot wings—houses the 
machine shop, carpenter shop, truck 
service facilities and garage. Electricity 
is purchased from the Hydro-Electric 
Power Commission of Ontario. 

The pelletized ore is loaded into bot- 
tom-dump cars at Marmora for rail ship- 
ment to Picton 64 miles away. One train 
made up of 15 to 20 cars will make a 
round trip daily. The Canadian Nation- 
al Railroad has participated in the de- 
velopment of the mine by spending $2'%4 
million on 20 miles of railroad between 
Trenton and Picton, where it replaced 
80- with 130-pound rails and generally 
overhauled the right of way. A 4-mile 
spur was built from Picton to the dock 
site, and a 7617-foot private siding was 
added. ‘There are 2325 feet of service 
track and 14,000 feet of private sidings 
at Marmora. The railroad has also as- 
signed 75 hopper cars and two 1200-hp 
diesel locomotives, to the Marmora- 
Picton run. 

At Picton, where a 16,000-ton ore boat 
can be loaded in about ten hours, the 
cars are run out on an 800-foot trestle 
and the pellets are dumped into a stor- 
age pit 30 feet deep excavated in solid 
rock. Located 80 feet back from and 
parallel to a cliff, it provides live storage 


for 25,000 tons. Space is also available 
for stockpiling 330,000 tons of pellets on 
the ground during the winter months 
when lake shipping is discontinued. A 
crane with a clamshell grab transfers the 
material from pit to ground storage and 
vice versa. 

The pellets are drawn from the pit 
through any of 25 chute gates in the roof 
of a tunnel running underneath and the 
full length of the pit. The gates are oper- 
ated manually and discharge onto a 42- 
inch belt conveyor that travels approxi- 
mately 500 feet per minute and has a 
capacity of 2000 tons per hour. It de- 
livers its load to a second conveyor of the 
same size and speed that angles off at 90° 
toward the water. The latter, in turn, 
feeds a shuttle conveyor mounted on a 
retractable tower with a boom that can 
be raised or lowered to minimize the free 
drop of the pellets into a vessel and to 
permit even distribution. The controls 
for the boom are located on top of and 
move with the third conveyor. The 
tower is designed for a shuttle travel of 
54 feet perpendicular to the dock fender 
to permit loading and trimming ships of 
different beams. To accommodate the 
largest lake carriers, the company has 
constructed a 1200-foot dock with a 
loading section 240 feet long, all sup- 
ported on steel piling, and dredged the 
bay to a depth of 26 feet below mean low 
water. Shipping will be carried on about 
eight months of the year. 

The Marmoraton mining develop- 
ment is an important addition to Cana- 
da’s industrial expansion and particu- 
larly to that of eastern Ontario. The 
local significance of the project was brief- 
ly summed up in an editorial in the 
Picton Gazette of May 11 when the 
first boatload of ore left the dock: 
*“Today’s ceremonies, covered by press, 
radio and television, together with the 
visit of so many leaders in government, 
industry, finance and other spheres, will 
focus the attention of thousands on the 
area.” 

Among the large gathering attending 
the momentous event were the Hon. 
Leslie Frost, Premier of Ontario; C.D. 
Howe, Federal Minister of Trade and 
Commerce; Ralph Campney, Minister 
of National Defense; Donald Gordon, 
Chairman and President of Canadian 
National Railways, along with W.H. 
Kyle and S.F. Dingle, aiso of Canadian 
National; and A.B. Homer, President of 
Bethlehem Steel Corporation. The 
group was welcomed to Picton by Mayor 
H. J. MacFarland and the mining and 
ore-handling methods and facilities were 
explained to the visitors by Harold O. 
Olson, general superintendent at Mar- 
mora, and his staff—Al Lorenson, super- 
intendent, Gil Painshaud, plant engi- 
neer, Henry Visser, port foreman, and 
Stanton Shaak, resident auditor—whose 
combined efforts brought the mine into 
production in five short years. 





The machine shown at the right is claimed 
to halve the time required by other means 
to bend center web sections for struc- 
tural bar joists. Rod stock fed from the 
rear along the frame rail is shaped by 
mechanical bender arms that move for- 
ward in extended formation and then 
close up like an accordion. As the arms 
retract to repeat the operation, the pre- 
viously shaped bar is pushed out at the 
side by the pistons of small air cylinders 
mounted in a row along the top. The 
machine, which is produced by Eidel 
Manufacturing Company, of Albuquerque, 
N. Mex., can make 6000 bends per hour 
in %-inch rods 30 feet long. 
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The ingenuity that keeps construction jobs in remote 
places going is exemplified in the picture above. When 
the CMMK Company was building a 365-mile railroad 
into the wilds of Quebec for the Iron Ore Company of 
Canada it was faced with the need of overhauling the 
teeth of jaw clutch sprockets for tractors, shovels and 
other heavy equipment. It met the problem by first 
building up the worn teeth by weldment, heat treating 
it to the desired hardness and then trimming the teeth 
to the correct contours with an Ingersoll-Rand abrasive 
cut-off wheel that was normally used for cutting drill 
steel. A template mounted to travel! on rails helped to 
guide the work into the wheel. The makeshift method 
proved to be speedy and had the advantage of not 
burning the metal or affecting its hardness. 


Plastic (polyethylene) pipe manufactured by Crane Co., 
Chicago, Ill., is coiled in lengths of from 200 to 400 
feet, checked for dimensional tolerances and then tested 
under water while filled with compressed air, as illu- 
strated at the right. The air pressure used varies from 
50 to 100 psi, depending on the size of the pipe tested. 
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In five seconds the machine pictured be- 
low-right inflates one of the new tubeless 
tires that are placed on all Ford Motor 
Company cars at the factories. The air 
enters between the tire bead and wheel 
rim, not through the valve stem. When 
the operator pushes a button the machine 
lifts the tire-and-wheel assembly against 
an airtight bell and a puff of air inflates 
it to 25 psi pressure. 
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Air blasting with ground corncobs cleans machinery gently but thoroughly 
and also absorbs any moisture present. The picture below shows the rotor 
of a water-damaged 500-hp electric motor being cleaned at the Chicago 
plant of Westinghouse Electric Corporation. More than 200 motors that 
had been in a flood were handled quickly in this manner. A 50-pound 
bag of corncob particles of lake-sand size lasts twenty minutes on the aver- 
age cleaning job, and most of the material can be reused. 











SHIPROCK OF 
NEW MEXICO 


CLEE WOODS 


HIPROCK, a tremendous upthrust 

of rock in northwest New Mexico, 
strikingly resembles a great sailing ves- 
sel of the past. The likeness is more 
pronounced when the formation is seen 
from a distance—and it is visible for 
50 miles or more in all directions. It 
is only a few miles off U.S. Highway 
666, a road that is bordered for a hun- 
dred miles or so by Navajo hogans and 
their flocks of sheep. Not far from the 


landmark is a $3,000,000 uranium proc- 
essing mill that was recently dedicated 
by its builders, Dean McKee and U.S. 


Senator Robert S. Kerr. Most of the 


ore handled there comes from workings 
on the Navajo reservation. And from 
the peak can be seen two oil and gas 
fields. 

Standing 1400 feet above the desert, 
Shiprock is of igneous formation. In 
fact, it is a giant freak rising from a 
long igneous dike that pushes up out 
of the plains like a man-made wall. It 
is a famous landmark for both white 
men and Indians. Such an unusual and 


dominant feature of the landscape could 
not escape the folk myths of the primi- 
tive Navajos, who have inhabited this 
country for many centuries. They call 
the rock Tae-bidahi—-the Rock with 
Wings. 

Legend has it that, in the long ago, 
a group of Navajos was about to be 
overcome by attacking Ute Indians. The 
Navajos retreated to some rocky ground 
where, led by their medicine men, they 
chanted and prayed for deliverance. At 
nightfall, the rocky formation began to 
grow tall. It rose high into the air, de- 
veloped wings and flew away with all 
the Indians safe on it. ‘Tae-bidahi finally 
settled down on its present site, far from 
all enemies, and folded down its wings 
into the crags one sees today. 

Tae-bidahi is a sacred mountain to 
the Navajos. Their old people to this 
day resent the attempts of white men 
to scale the peak. And if some of the 
Indians take a ride in a barnstorming 
plane at their annual fair in the nearby 
town of Shiprock they are almost cer- 
tain to ask the pilot to fly out to and 
around the top of T'ae-bidahi. 
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stockings of young fry is a line of 
inflatable plastic toys. Collapsed when 
not in use, they occupy little space, can’t 
be stumbled over or broken and can be 
readily packed in a suitcase or box to 
take along on trips. Being soft and 
pliable when blown up, they lessen the 
chance of accidents and household dam- 
age. 

Variations of equipment normally 
used only out of doors enable Junior 
to get some indoor practice at his favor- 
ite sport on rainy days or after dark. 
Included among the games are tennis, 
bowling, quoits and golf. Also available 
are such things as punching bags and 
Davy Crockett outfits, even a rifle and 
all the other accessories. 

As Louise du Rona and Pat Moore 
demonstrate in one of the pictures, the 
toys may be inflated either by human 
lung power or by an Inflato pump which 
works like the old hand-operated bicy- 
cle-tire pump. By either method, it is 
healthful exercise that will keep the kids 
busy for a few minutes. 
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Multitube Cables for 


Compressed-Air Transmission 


NEUMATIC control and instru- 

mentation have long been recognized 
to be superior to most other means used 
for the purpose because they are depend- 
able, easy to operate and maintain and, 
in many applications, the safest and the 
only approved systems. In the past, 
however, they sometimes lost out be- 
cause of the high cost of installing the 
tubing necessary to link devices together, 
especially over long distances. The prob- 
lem was something akin to that which 
existed in the early days of the telephone 
when the work of stringing the numerous 
lines in our larger cities and their up- 
keep involved heavy expenditures. The 
solution, as we know, was the multiwire 
cable containing thousands of pairs of 

















ASSEMBLY AND TAKE-OFFS 
Type of junction box developed to join 
lengths of multiple tubes and to provide 
take-offs to individual instruments. It is 
equipped with synthetic rubber — 
and grommets to make it airtight 
thus to protect the inside metal 
and couplings from corrosion. 
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wires or circuits. Now the same idea 
has been adopted in the case of tubing 
for pneumatic transmission. 

The advance step in this development 
took place about a decade ago with the 
introduction of a method for extrud- 
ing polyethylene around metal tubing. 
Known as the Dekoron process, it was 
the answer to one difficulty encountered 
in many chemical plants—the corrosive 
atmospheres that eat through unshielded 
metal in a short while. For example, 
in one place where tubes of AISI 316 
stainless steel lasted only six months, the 
encased tubes have served eight years 
and are reportedly still in good condition. 

Because the shielded product was so 
successful, engineers asked why not make 
all-plastic tubing that will withstand the 
relatively low pressure (usually 10 to 
30 psi) used in most instrument and 
control circuits. However, a high-grade 
material was required for that purpose, 
and tubing of that kind had to await 
postwar developments to reach a com- 
mercially practicable stage. At first it 
was utilized only to hook up instruments 
and controls on a temporary or test 
basis. Then it was discovered that plas- 
tic tubing was so economical to install 
and served so well that several concerns 
adopted it for all plant instrumentation. 
(Comparisons between metal- and plas- 
tic-tube installation charges are striking: 
in one plant the cost of putting in copper 
tubing was more than $2 per foot while 
that of plastic tubing was less than $0.15 
per foot.) 

Finally, it was suggested to the manu- 
facturer that he devise some means of 
making multiple tubes or harnesses to 
obviate the need of taping together sep- 
arate units. This is now being done in 
two ways. In one case the tubes are 








TUBES AND FITTINGS 
A 10-tube ribbon (above) and a 19- 


tube bundle are shown here with a 
sectional view of the fittings used to 
join the latter. The couplings are made 
of brass or plastic and are drawn up 
tight by hand—no wrenches are re- 
quired—to provide a leakproof seal. 

he tubes in either form can be color 
coded, and a pair of telephone leads 
may be included in the bundle to sim- 
plify installation and maintenance. 
Known as Impervapak Poly-Cor and 
Dekoron “P’’ Ribbon they, together 
with the fittings, are products of Samuel 
Moore & Company. 


extruded as usual and grouped, and then 
the entire assembly is encased in a tube, 
also by extrusion. This is known as a 
bundle. The other is a modified method 
of extrusion by which ten tubes are laid 
side by side and sheathed with polyvinyl 
plastic. They are joined by a thin per- 
forated web left between them, and this 
makes it easy to separate individual 
tubes or a number of them from the 
main ribbon. Innovations include color 
coding for ease of installation and wrap- 
ping telephone wires in the bundles also 
as an aid to installation and mainte- 
nance. 

Bundles of tubes are generally placed 
in conduits or in open metal troughs. 
There are two types of coupling, one of 
brass and one of all plastic. The former 
must be protected when used in corro- 
sive atmospheres. In addition, a wide 
variety of accessory equipment ranging 
from junction boxes to tube racks is 
available. Plastic-shielded metal tubing 
is supplied in harnesses of 4,7, or 10 
units and in coils of 50 and 100 feet. 
The plastic tubes come in bundles of 
4, 7, 10, 14 or 19 and in 10-tube ribbons, 
both in coils of 500 feet. 
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TRIBUTE TO WESTINGHOUSE 


HE election of George Westinghouse 

to the Hall of Fame pays homage 
to the memory of a man who harnessed 
compressed air to its most humane task 
-——that of safeguarding human lives. Al- 
though he had 361 patents to his credit, 
some of which had a great bearing on 
the course of the electrical industry, he 
is best known as the inventor of the 
air brake, and it was chiefly as such 
that he was chosen for the honor just 
accorded him. 

The circumstances under which the 
air brake came into existence add to 
the inventor’s stature. Virtually every- 
one, including Westinghouse’s father, 
thought the young man was wasting his 
time trying to stop a speeding train with 
a tank full of air. He got little encour- 
agement, let alone help; yet he persisted 
in the face of odds, apparently never 
doubting that he would be successful. 

Railroadmen told him that you just 
couldn’t halt a train quickly by any 
means. They were resigned to the pre- 
vailing practice of brakemen rushing to 
their posts when the engineer whistled 
“down brakes.’’ Under the uncertain 


control of the hand-turned brakes the 
train ground to a stop in anywhere from 


half a mile to a mile, sometimes halting 
where it was supposed to and sometimes 
not. If two trains collided, or one ran 
into something, it was ‘shrugged off as 
an “‘unavoidable accident.”’ 

It was too much for sane men to be- 
lieve that a callow youth without rail- 
roading experience could improve the 
situation. He managed to talk with 
representatives of several rail lines but 
couldn’t arrange for a demonstration of 
his innovation. Finally a kindly Pan- 
handle Railroad superintendent, W. W. 
Card, obtained permission of the board 
of directors to lend young Westinghouse 
a train for the test, but only on condi- 
tion that he would pay for installing 
the braking mechanism and for any dam- 
age done to the engine or cars before 
or during the trial. When the day of 
the demonstration arrived, even the en- 
gineer who had been assigned to the run 
seemed skeptical, and in a final hand- 
shake Westinghouse passed him a $50 
bill—-representing almost his last cent— 
with the entreaty: “All I ask of you, 
Dan, is that you give this thing a fair 
show.”’ 

It is well known how the brakes were 
prematurely put to a test when the engi- 
neer suddenly saw a stalled horse-drawn 
conveyance on a crossing ahead and 
brought the train to an abrupt and pas- 
senger-shaking stop well short of the 
spot. With a dramatic and attention- 
compelling introduction such as this, the 
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invention was immediately accepted. 
Equally well known is the story of how 
Westinghouse got his inspiration to use 
compressed air by reading how it was 
being piped a considerable distance into 
the Mont Cenis Tunnel in Switzerland 
for use in running rock drills. 

Westinghouse’s versatility was re- 
markable. He received his first air-brake 
patent when he was only 23 years of 
age and went on to contribute new ideas 
to other fields of industry, most of his 
later patents relating to electricity. Un- 
like many inventors, he followed through 
in many instances by founding firms to 
manufacture his creations. In all, he 
headed 60 companies and was concerned, 
amid a busy life, with the welfare of 
his employes. We read, for example, 
that he set a precedent in 1871 by grant- 
ing them Saturday half-holidays. He 
also encouraged pension and benefit 
plans. 

On the roster of the Hall of Fame, 
Westinghouse’s name will join those of 
such other illustrious inventors as Ben- 
jamin Franklin, Samuel F. B. Morse, 
Eli Whitney and Alexander Graham 
Bell. Selection to this exclusive group 
of native Americans is a mark of true 
greatness. Elections are held only once 
every five years, and since the Hall was 
founded in 1900 with funds provided by 
Mrs. Finley J. Shepard (Helen Gould), 
only 86 persons have achieved the dis- 
tinction. Nominations can be made by 
anyone, but a majority vote of the Col- 
lege of Electors, now numbering 128 per- 
sons from all 48 states, is required for 
admission. 

In the recent voting only three persons 
were approved, Westinghouse’s associ- 
ates being Wilbur Wright, co-inventor 
of the airplane; and Thomas “‘Stonewall”’ 
Jackson of Civil War fame. Two hun- 
dred and six others on the ballot failed 
of election, and 119 didn’t get a vote. 
In the latter group were such eminent 
Americans as Horatio Alger, Gen. George 
Dewey, Betsy Ross, Leland Stanford, 
Frank Woolworth and at least five form- 
er presidents. Voteless also, the small 
fry will be pained to know, were those 
fabled frontier heroes Christopher “‘Kit”’ 
Carson, David Crockett and George A. 
Custer. 


HAIL THE ROCK DRILL! 
FTER a year of deliberation, a com- 
mittee of the American Society of 

Civil Engineers has selected what it con- 
siders to be the seven modern civil-engi- 
neering wonders of the United States. 
They are, in alphabetical order and with- 
out any attempt to rate any one above 
the others: Chicago Sewage Disposal 


System, Colorado River Aqueduct, Em- 
pire State Building in New York City, 
Grand Coulee Dam and Columbia River 
Project in the State of Washington, 
Hoover Dam in Arizona-Nevada, Pana- 
ma Canal and the San Francisco-Oak- 
land Bay Bridge, California. 

The list is, on the whole, a rousing 
tribute to the effectiveness and accom- 
plishments of the air-powered rock drill. 
Heavy rock excavation was involved in 
four of the undertakings. It was the 
chief work in the case of the Colorado 
River Aqueduct (30,800,000 cubic yards, 
predominantly rock) and of the Panama 
Canal (100 million cubic yards from the 
Culebra Cut alone), and it was highly 
important in the construction of Hoover 
and Grand Coulee dams. 

With respect to two of the other struc- 
tures, it is noteworthy that the material, 
mostly rock, which was removed for the 
foundation of the Empire State Building 
weighed more than the 365,000-ton sky- 
scraper that was erected; that the part 
of the SF-OB Bridge approach that 
passes through Yerba Buena Island is 
the largest, though not the longest, tun- 
nel in the world driven by drills and dy- 
namite; and that one of the outstanding 
construction features of the span was 
the sinking of a gigantic caisson to a 
depth of 242 feet with the aid of com- 
pressed air. 

That leaves only the Chicago Sewage 
Disposal System for consideration, and 
even that was characterized by the com- 
mittee as ‘“‘a tremendous excavating job.” 
The only reason it didn’t call for more 
rock drilling is that the outer skin of 
the earth’s crust in the Chicago area is 
mostly relatively soft clay. 

Any way you look at it, one might 
suppose that the ballot box was “stuffed”’ 
by hard-rock men, but actually the com- 
mittee was composed of three consulting 
engineers, two engineering college deans 
and the editor of a leading civil-engi- 
neering magazine. All are above re- 
proach and none, so far as we know, 
has the slightest commercial connection 
with the machinery industry. Such an 
unbiased and even unintentional enco- 
mium for the rock drill carries all the 
more weight. Once more the essentiality 
of this surprisingly efficient tool has been 
acclaimed. It is, indeed, found in the 
front line of attack on most construc- 
tion jobs. 

In view of the fact that the mechanical 
rock drill, as we know it, is not yet 100 
years old, it seems to have done right 
well in making itself useful. It is ap- 
parent that it needs no one to speak 
for it — it has shown that it is perfectly 
capable of carving its own niche and will 
no doubt keep on doing so. 
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To determine whether mech- 
anization has reduced the 
need for “brawn” in Scot- 
land's coal mines, the Med- 
ical Research Council stud- 
ied the eating habits of nineteen under- 
ground workers and ten clerks. It was 
found that the average daily intake of 
the miners was 3600 calories, or 860 more 
than that of the clerks. To ascertain if 
the miners were expending much of their 
energy after working hours, the recre- 
ational pursuits of the men concerned 
were looked into. It was discovered that 
none of the miners had energy-consum- 
ing outdoor hobbies, but that the clerks 
included a golfer, a bowler and a cyclist. 
It was concluded that the Scots had not 
yet become a nation of machine minders. 
A sidelight of the investigation was the 
discovery that the miners would have 
used their muscles even more had under- 
ground mechanization been more reli- 
able. As it was, they were inactive dur- 
ing 38 percent of their stay underground 
because of breakdowns in the mechan- 
ical haulage system. 


Brawn 
Still 
Needed 
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A suspension bridge now 
being built as the cen- 
tral section of the 5-mile 
crossing of the Mackin- 
ac Straits between lower 
and upper Michigan will be the largest 
of its type with an over-all length be- 
tween cable anchorages of 8614 feet. Its 
central span, which will hang between 
552-foot-high towers and clear the water 
by a minimum of 135 feet, will be 3800 
feet long, or second in this respect only 
to the Golden Gate Bridge in California. 

Merritt-Chapman & Scott, which re- 
ceived a $25-million contract for the con- 
struction of the piers and other parts of 
the substructure, has $4,000,000 worth 
of floating equipment on the job. Of the 
33 piers 24 will be seated on bedrock and 
nine will be supported on H-piles driven 
to rock. The two tower piers, which will 
be located on each side of a submarine 
gorge, and one other pier are being built 
within caissons. The remainder will rise 
inside cofferdams. The cable-anchorage 
piers will have foundations measuring 
115x135 feet and will withstand a pull 
of 60 million pounds. 

Five ferries now cross the straits be- 
tween Mackinaw City and St. Ignace. 
The trip takes 53 minutes in good weath- 
er, indeterminately longer in bad. The 
span, which will fulfill a 70-year-old 
dream, will reduce the time to 10-12 
minutes. It is to be a toll structure, and 
traffic surveys indicate that 2,125,000 
vehicles will use it the first year it is 
open, which is scheduled to be 1957. 

The bridge is being built by Mich- 


Record 
Suspension 
Bridge 
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igan’s Mackinac Bridge Authority. In- 
cluding real estate, administrative and 
financing charges, its cost will run close 
to $100 million to be paid for by a bond 
issue. United States Steel Corporation 
was awarded a $51-million contract for 
the erection of the steelwork. 
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A tiny stream of air that 
is gradually made colder 
has been successfully used 
to numb human jaws for 
painless drilling and fill- 
ing of tooth cavities. The technique was 
developed by Dr. Pierre D. Bernard, of 
Paris, France, and has been tested at the 
U.S. Naval Dental School at Bethesda, 
Md. Dr. Robert Eustice, a Biloxi, Miss., 
dentist who become familiar with the 
method while in the Navy, subsequently 
tried it out in private practice and has 
reported on his tests in the Journal of 
the American Dental Association. As 
the jet of air plays on the area involved, 
a control device slowly reduces the tem- 
perature from 98° to 33.8°F, which is 
slightly above freezing. Doctor Eustice 
wrote that 94 out of 100 patients who 
received the mouth-chilling treatment 
instead of a local anaesthetic experienced 
little or no discomfort during the ensuing 
dental work. 


Cold Air 
Thwarts 
Tooth Pain 
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Suction cups like those 
that have long served to 
lift sheets of paper for feed- 
ing into printing presses 
are now being used to han- 


Suction 
Cups Lift 
Tin Plate 


dle tin plate in like manner. The first 
application is in the Chicago plant of 
W.H. Hutchinson & Son, Inc., a leading 
manufacturer of caps or crowns for bot- 
tles containing beer or soft drinks. In 
making such caps, the design the finished 
product is to bear is printed on flat 
sheets of tin plate. Equipment for feed- 
ing them one at a time from a pile has 
been developed by the Dexter Folder 
Company, of Pearl River, N.Y., which 
has long furnished similar devices for 
handling paper. The pile is at the rear of 
the press on an elevator platform that 
automatically rises in increments equal 
to the thickness of a sheet. Thus, as a 
sheet is removed from the top the next 
one is brought to the exact feeding level. 

In operation, the upper sheet is picked 
up by two suction cups at the rear. As 
they make contact, jets of air blow be- 
tween the top sheet and the others to aid 
in the separation. Two suction cups at 
the front then take over and move the 
sheet forward to a rubber-coated feed 
roll, suction on the rear cups meanwhile 
having been released. Should two sheets 


be lifted inadvertantly, a caliper senses 
the double thickness and actuates a 
mechanism that promptly interrupts 
feeding. 

The pneumatic feeding system is used 
first at a press where sheets are trimmed 
accurately, one at a time, to insure per- 
fect registry in the subsequent printing 
operation, then on the lithographing 
presses, and finally on presses that stamp 
out the caps. 
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Stockholm, Sweden, 
recently started using 
an underground park- 
ing area for 500 auto- 
mobiles that can, if 
necessary, be quickly converted into a 
bomb shelter for 20,000 persons. The 
main chamber is about '4 mile long, 40 
feet wide and around 30 feet high with 
80 feet of rock cover over it. Two ma- 
chinery wings are as high as a 5-story 
building. Each of the two main en- 
trances can be closed tight by swinging 
three 50-ton doors into place. 

There is a ventilation system that can 
circulate a million cubic feet of air per 
hour and that includes filters for purify- 
ing the air should it become contami- 
nated by radioactive fumes. The shelter 
has three sources of water supply and 
its own heating plant. The latter is 
normally operated in winter to keep the 
garage shops at a comfortable temper- 
ature. It took two years to dig the 
cavern, and the work entailed drilling, 
blasting and removing 130,000 cubic 
yards of rock. 

During naval maneuvers in October, 
Sweden also used for the first time cham- 
bers excavated in cliffs along the sea- 
shore as havens for ships. They are de- 
signed to serve chiefly as supply depots 
and fueling stations but, in addition, 
they are fitted out as workshops for over- 
hauling operations. 


Swedish 
Underground 
Havens 
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When Henry Nicholas 
Ridley became director of 
the Singapore Botanic 
Gardens in 1888 he found 
there a few forgotten 
young trees that had been grown from 
seeds of wild rubber trees smuggled out 
of Brazil. He learned how to cultivate 
Para rubber trees and discovered how 
to extract the latex. By 1895 the Ma- 
layan rubber industry was firmly found- 
ed. When Ridley left the region in 
1912 the original investment of 100 
pounds sterling had grown to a value 
of 82 million pounds. Mr. Ridley lives 
in England and will be 100 years old 
on December tenth. 


**Father”’ 
of Rubber 
Industry 
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OWARD L. King of New York 

City and Harvey Slocum of Alham- 
bra, Calif., have been named to receive 
the 1956 awards given annually for out- 
standing achievement in construction by 
The Moles, New York organization of 
tunneling and heavy-construction men. 
The presentations will be made in New 
York on February 2. 

King, a member of The Moles, is vice- 
president and chief engineer of the Ma- 
son & Hanger Company and is known 
as an expert in the building of sub- 
aqueous tunnels under air pressure. A 
native New Yorker, he was graduated 
from The City College of New York in 
1907, and then remained there for five 
years as a part-time teacher and worker 
in the dean’s office. He also found time 
to attend Columbia University. Because 
he disliked indoor work he decided to 
enroll in Massachusetts Institute of 
Technology and received a degree in 
civil engineering in 1915. 

At that time Clifford M. Holland, for 
whom the Holland Tunnel between New 
York and New Jersey is named, was 
directing the construction of subway tun- 
nels under the East River in New York 
and looking for some young engineers 
to assist him. King was chosen among 
others, and on his first job on the tunnel 
reported for work at a shaft at Montague 
Street, Brooklyn, to Miles Kilmer, and 
thus began an association that still exists 
in Mason & Hanger. King interrupted 
his work to serve overseas in World War 
I with the 27th Engineers, a regiment 
that had been formed ostensibly as one 
of miners and sappers but that actually 





Moles Will Honor 
King and Slocum 


spent most of its time rebuilding bridges 
destroyed by retreating Germans. 
Following the war, King was engaged 
for several years on industrial-plant con- 
struction in Savannah and Atlanta, Ga., 
returning to New York to help drive the 
Holland vehicular tube under the Hud- 
son. He spent seven years there, and 
in 1928 joined Mason & Hanger which 
was then, as now, a specialist in under- 
water tunneling. From that time on he 
worked on the Rutgers Street subway 
bore in New York, both of the Lincoln 
(Midtown) vehicular tubes under the 
Hudson River, the Boston traffic tunnel, 
Ray’s Hill rock tunnel on the Pennsyl- 
vania Turnpike, Merriman Dam cais- 
sons and rock tunnels of New York 
City’s Delaware River water supply sys- 
tem, the Brooklyn-Battery vehicular 
tunnel in New York and is now on the 
third Lincoln tube. During World War 
II he was project manager on the Badger 
Ordnance Works job near Baraboo, Wis. 
Harvey Slocum, who will receive the 
nonmember award, is generally consid- 
ered to be the foremost living expert on 
concrete dams. He has several of them, 
including the record-size Grand Coulee, 
to his credit and is now consultant on 
India’s Bhakra Dam, which will be the 
largest in the Far East. Slocum, who 
is 68 years old, never went beyond the 
eighth grade in school but is known for 
his ability as an estimator of costs on 


large concrete structures. He claims he 
just makes a list of everything he knows 
he will need and adds it up the hard 
way, without benefit of a slide rule. 

When he got out of grammar school 
in his native National City, Calif., in 
1901 he became a messenger boy and 
newspaper carrier. In 1907 he set out 
to learn cabinetmaking and progressed 
from apprentice to journeyman, but in 
1910 gave it up as too confining and 
started working on construction jobs. 
Hiring out as a laborer, he gained ex- 
perience in structural-iron work, driving 
piles, mixing and placing concrete and 
erecting bridges. Eventually he became 
a foreman and, at 26, a superintendent. 

From that varied and extensive prac- 
tical training he emerged as an inter- 
nationally known planner and executor 
of concrete dams. All told, he has so 
far been responsible for the pouring of 
between nineteen and twenty million cu- 
bic yards of concrete. Among the dams 
on which he has worked or been in 
charge of construction are: Lake Hodges, 
Hetch-Hetchy, Sierra Madre and Friant, 
in California; Madden, in the Canal 
Zone; Grand Coulee, in Washington 
State; Davis, on the Colorado River; 
and Bull Shoals, in Arkansas. 

At times when there weren’t dams to 
build he did other things. Between 1942 
and 1945, when operations on Davis 
Dam were suspended because of the war, 
he engaged in coal stripping and iron- 
ore mining and helped construct a sec- 
tion of the Alcan Highway to Alaska. 
In 1946 he worked on the Apra Harbor 
breakwater on the island of Guam. 








AIR CYLINDERS RAISE STEEL-MILL SOAKING-PIT COVERS 


These pictures show redesigned soaking pits at the Pueblo, 
Colo., steel mill of Colorado Fuel & Iron Company where 
blooms that are to be used in making tubing and casing for 
oil-field service are heated until their temperature has 
reached the desired point and is uniform throughout. To 
hold the heat in the pits the covers are made to fit tight. 
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lowered into the 
seen at the right. 


Each is equipped with four vertical air cylinders which 
serve to lift it and to break the seal, after which the cover 
is rolled to one side on its four wheels by tongs suspended 
from an overhead traveling crane (left). The tongs are then 
it to grasp and withdraw the bloom, as 

ere are seven pits, each with four holes. 








Grease guns can be quickly loaded 
without mess, it is claimed, by a new 
filer pump of steel construction intro- 
duced by Lincoln Engineering Company. 
It is attached by three thumbscrews to 
any original 25- to 50-pound drum and 


is said to charge a 1-pound gun in 30 
seconds. Pumping of lubricant is pre- 
vented unless nipple of gun is inserted 
in a self-closing filler socket, and solid- 


Industrial Notes 


cork piston rings insure maximum lubri- 
cant output every stroke. Follower plate 
assures positive prime in any weather 
and completely empties the container. 
The pump is designed to handle medium 
as well as light greases. 
Cirele 1E on reply card 
For service especially with copper in- 
strumentation lines, The Parker Appli- 
ance Company has designed a flareless- 
type tube fitting named the Intru-lok. 
The tube is simply inserted through a 
nut and ferrule until it bottoms on the 
seat within the fitting body, and then 
the nut is tightened. The wedging ac- 
tion of the latter causes the ferrule to 
bite into the outer surface of the tube 
wall, turning up a shoulder of metal to 
provide what is claimed to be a leak- 
and vibration-proof connection. Intru- 
lok is available in all commonly used 
body shapes and sizes, and the line in- 
cludes a nut and insert for plastic tubing 
of 4% and % inch outside diameter. 
Circle 2E on reply card 
A new type of bead expander that 
adapts itself to all tubeless tires for 
passenger cars and light trucks has been 
announced by H. B. Egan Manufactur- 
ing Company. Known as the Camel 
Expander, it consists of a pliable neo- 
prene-rubber tube encased in a tough 


“WALKING” CABLEWAY removes 75,000 vos. oF 


ree. 


ROCK AT DAVIS DAM 


To deepen the Colorado River from Davis Dam to 2,000 #. downstream, Grafe-Callahan Construction 
Co., employed a Saverman Slackline Cableway in this unusual arrangement: 


Mast and hoist of the 2-cu. yd. machine were mounted on wooden mats. Only four “steps” were 
required in covering the 2,000-f. distance as the excavation progressed. Maximum span was 
600 f. A crawler crane, running on a 30-f. cofferdam on the opposite bank, served as tail anchor. 


Total excavation was 75,000 yds. of rock. Excavation depth ranged from 19 to 15 ft. to provide 
the 20-f. channel depth and lower tailwater at the power plant for maximum effective head on 


turbines. 


Saverman Slackline Cableways range from 3 to 3 cu. yds. in size—span water, bogs or pits at distances 
up to 1,000 #. On the ordinary or the unusual job, these Saverman Cableways are unexcelled for deep 


digging or handling rock, sand, clay, peat and ore. 


Experienced Sauverman Engineers can solve your excavating problems. Write today. Request Catalog C., 
“Slackline Cableways”’ and also pertinent field reports. 


648 S. 28th AVE. 


BROS. INC. 





BELLWOOD, ILL. 
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nylon cover and is built to withstand 
a pressure of 200 psi. As the tube is 
inflated with compressed air the specially 
woven nylon cover contracts 20 percent 
in length and forces the tire bead against 
the rim. It is held in place by lock rings, 
has no steel parts to snap or break and 
weighs only one pound. 
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Colorcopper is the name of a red-oxide 
buffing compound that gives copper or 
copperplate a bright golden finish. The 
product, made by Russell H. Burns 
Compound Company, is a combination 
of processed iron oxide and saponifiable 
wax and is supplied in cakes molded in 
individual trays to prevent breakage 
during shipment. 

Cirele 4E on reply card 


Under the trade name Super Auto- 
Klean, The Cuno Engineering Corpora- 
tion is offering a filter that is designed 
to remove all particles larger than 40 
microns from liquids, which is adequate 


for many systems. Used in connection 
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with finer, replaceable cartridge-type ele- 
ments, it will extend their service life 
by preventing the secondary filtering 
surfaces from being plugged premature- 
ly with oversize matter and agglomer- 
ated contaminants. Only 15 inches high 
and 6 inches in diameter, the unit is 
said to feature high flow rate with low 
pressure drop and is cleaned without 
stopping by hand or motor drive. Ac- 
cumulated sludge is drained off through 
a bottom plug. 
Circle 5E on reply card 


Female tithe no longer have to be 
Amazons to move heavy workpieces by 
hand, in fact it is reported that they 
can push loads weighing several tons 
from one station to another without 
straining a muscle. The medium that 
makes this possible is compressed air; 
that is, a table that is made to float 
on air. Called the Jato Table, it con- 
sists of a single circular plate or double 
rotary plates in the lower one of which 
are passages with orifices through which 


a metered amount of air under pressure 
is introduced between the two plates, 
isolating one from the other. This film 
makes it possible to rotate the upper 
one with one finger as there is no fric- 
tion to overcome. Release of the air 
reéstablishes contact between the plates 
so that full cutting pressure can be ap- 
plied to the work. In the case of the 
one-piece table, compressed air is di- 
rected between it and the machine plate 
and permits floating a fixture with its 
workpiece from one spindle of a drill 
press to another station. All that is 
required is that both plates be flat and 
smooth. Jato Tables are said to lift 
and sustain in excess of 20 pounds per 
square inch of surface with normal shop 
air-line pressure and to operate almost 
silently without objectionable blasts 
even though they serve to blow away 
chips and coolant. 
Circle 6E on —_ card 

If the claims sai for a new pulsation 
dampener for liquid lines are correct, the 
device has much to commend it. Offered 
by Westinghouse Air Brake Company 
under the name of Desurger, it consists 
essentially of a rubber sleeve that is 
charged with air and that encircles the 
main flow line and of throttling orifices 
in the pipe. Under normal circumstances 
the sleeve rests close to the latter; during 
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surges, liquid is forced 
through the openings, 
thus expanding the sleeve 
and dissipating the excess 
pressure. During labora- 
tory tests, the dampener 
is reported to have elimi- 
nated 92 percent of the 
pressure fluctuation in 
the discharge line of a 
734x18-inch slush pump 
operating at 800 psi. It 
is said to have a maxi- 
mum working pressure of 
2000 psi. 
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Savings in water and 
close temperature control (within 2°F 
are claimed for equipment introduced by 
Niagara Blower Company for industrial 
cooling. It is named Panel Casing Aero 
Heat Exchanger because the housing is 
in the form of flat panels which, to- 
gether with the coils, etc., are assem- 
bled at the installation site. All panels 
are removable so any part of the inte- 
rior can be made accessible for mainte- 
nance, and the spray nozzles are of the 
nonclogging type. 

The fluid to be cooled flows through 
two coil sections which are continually 
drenched with a water spray. Some of 
this water evaporates; the remainder is 
recirculated by a pump. Air enters 


FLOW DIAGRAM 


through intakes with dampers above the 
coils, travels down through the sprays 
and then enters a plenum between the 
two sections where the entrained mois- 
ture is eliminated. Moving upward, a 
propeller fan ejects the air into the at- 
mosphere. 

The fluid in the coils is cooled to 
a point close to atmospheric wet-bulb 
temperature, and for every pound of 
water evaporated about 1000 Btu’s are 
transferred through the surfaces of the 
wet coils to the air stream. Cooling 
capacity varies directly with the heat- 
input load, and the action of the damp- 
ers, which admit more air when more 
cooling is called for, controls evaporation 
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RUST-PROOF PNEUMATIC PROTECTION! 


NON-FLUID OIL—manufactured in Special Grades for pneu- 
matic tools—provides trouble-free lubrication, while automatically 
protecting against rust and sticking. NON-FLUID OIL is best 
in performance for pneumatic tools, regardless of air moisture 


Manufacturers of air tools recommend “NR” Grades of NON- 
FLUID OIL, and leading engineers and contractors always specify 
it. Equipment operates faster, and costs are kept down. 
FLUID OIL gives more pneumatic lubrication protection than 


“NR” Grades of NON-FLUID OIL are really great in action! 
Send for a free sample and test it. 
our pneumatic tool lubricants will also be sent. 


NEW YORK & NEW JERSEY LUBRICANT COMPANY 


292 Madison Ave., New York 17, N.Y. - Works: Newark, N.J. 


WAREHOUSES AND REPRESENTATIVES IN PRINCIPAL INDUSTRIAL 


NON- 


A useful Bulletin describing 








NON-FLUID OIL is not the name of a general class of lubricants, but 
is a specific product of our manufacture 
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of the water spray and maintains the 
desired temperature. If heat is required 
instead of cooling, it is provided by a 
steam or an electric heater in the spray 
water tank. The unit is available in 
four sizes ranging in capacity from 7 to 
18 million Btu/hour under standard con- 
ditions. 
Cirele 8E on snd card 

Users of saiititioaie with rotating paris 
may be interested in a new leveling 
mount that is also designed to reduce the 
transmission of noise, shock and vibra- 
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tion. It consists of a metal plate with 
an Isomode pad cemented to it, of a 
threaded bolt, of a flanged leveling nut 
and of a lock nut. To install under 
equipment already in place, the latter is 
raised high enough to slide the mount 
under the base, one at each corner, the 
bolt is inserted through a hole in the 
footing and the nut is threaded on. When 
the machine is level, the lock nuts are 
tightened, as shown in the accompany- 
ing illustration. The pad, which is made 
from Du Pont neoprene, is highly resis- 
tant to oil, grease and floor-washing 
compounds and is insurance against 
creep. The mount is a product of MB 
Manufacturing Company and is avail- 





A COMPLETE LINE OF 
AIR CONTROL EQUIPMENT 


including precision-made HEAVY-DUTY 


AIR "MOTORS 


WITH “SEALED-IN ee Pat. Pend. 


Wide choice of electric and/or air 
controls and mountings. For air 
pressures up to 200 P.S.! 

Bores: 1a" —2”""— 3!’ ——h** 5". 
Stroke: V2" to 72”. 


“Sealed-in 
Lubrication” 
Assures low break-away 
on long idle units — 
ample sealed-in oil for 
thousands of cycles with- 
out attention. 
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able in six models of three sizes with two 
kinds of pads depending upon the load, 
which ranges from 100 to 12,000 pounds 
per mount. 
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Metals are ala iailiaih by a new 
method called cage-zone refining by 
Westinghouse. For example, iron is ex- 
tracted from titanium by slowly raising 
a bar through a high-frequency heating 
coil. This causes it to melt from the 
inside and the corners to act as a cage 
by remaining solid. Impurities concen- 
trate at the end and are cut off with 
the corners. 

Gilmour Manufacturing Company is 
offering an improved pneumatic blow- 
gun with a guarantee and service policy 
providing for free repairs or replacement 
if it becomes defective within a year un- 
der normal operating conditions. The 
Hosemaster 482 has a ring lock back of 
the nozzle by which any desired air pres- 
sure can be maintained indefinitely even 
when hold on the control-valve handle 
is relaxed. 

Circle 10E on reply card 

Dropping some pellets, each weighing 
but an ounce, into a plating bath is said 
to prevent the escape of fumes, to control 
chrome spray, to lessen tank contamina- 
tion and to protect the health of the 
workers. A 4-pound charge is required 
for a 100-gallon bath, and an occasional 
addition of a few of the Anti-Fume 
Pellets is all that’s needed to maintain 
reduced surface tension, according to the 
manufacturer, Smoothex, Inc. 

Cirele 11E on reply card 

For maintaining close limits on small 
work such as wire and screw-machine 
and other parts required by the tool and 
instrument maker and in the field of elec- 
tronics, George Scherr Company is of- 
fering an indicating bench micrometer of 
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‘*The chief can write twice as fast 
since he got that air compressor!”’ 
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new design. The 
anvil and the spin- 
dle, which is nonro- 
tating, have bores 
that hold measuring 
spindles of different 
shapes, and the dial 
is graduated in 
0.00005 inch with a 
plus and minus 
range of 0.002 inch. 
The instrument 
measures in 0.0001 
inch directly from 
the oversize (1%- 
inch-diameter) mi- 
crometer thimble, 
which is said to insure errorless reading 
without the aid of a magnifier. As a 
comparator, it may be set without ad- 
ditional standards for the rapid repeat of 
measurements. 





Circle 12E on reply card 


Household handymen and plant engi- 
neers should find a new repair material 
useful because it is said to seal leaks, fill 
in holes and cracks and perform many 
other such jobs involving plaster, wood, 
metal, concrete, tile, glass and plastic. 
Called Lab-Metal, it is an aluminum- 
based cold metal solder or paste that 
spreads on smoothly with a putty knife. 
According to the manufacturer, Alvin 
Products, Inc., it forms a hard, rust- and 
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None 
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waterproof metallized surface that will 
not shrink, crack, chip or peel; may be 
coated with primers, paints and lacquers; 
and filed, drilled, chiseled, tapped or 
ground. The compound withstands 
temperatures ranging from minus 40 to 
plus 350°F, has a tensile strength of 650 
psi and is not affected by mild acids, 
alcohols, toluene, ether, or petroleum. 
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Normally inaudible sounds caused by 
loose, worn or broken machine parts or 
by leaks in underground air or liquid 
lines can be picked up quickly by use 
of an improved listening device with 
dua: detectors like a stethoscope. Each 
contains a pick-up and an amplifying 
diaphragm thus making it possible to 
pinpoint defects by listening at two 
points at one time. A product of Burke 
& Company, it is called Engineer’s Sound 
Detector and is furnished neatly packed 
in a case with a pair of extension rods 
to reach inaccessible places and an in- 
terchangeable bell stethoscope to locate 
pressure or vacuum leaks around head 
gaskets, manifolds, etc. 
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For use with its compound-type vari- 
able speed pulley, Equipment Engineer- 
ing Company has developed a control 
base that is said to adapt itself to 


changes in drive and eliminates the need 
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of a pivoted motor mount to maintain 
belt tension in most applications. Trade- 
named Hi-Ratio Pulley, it is needle- 
bearing mounted on a hardened and 
ground countershaft and permits speed 
variations of 6.8 to 1 by moving the 
countershaft between the driving and 
driven sheaves—movement toward the 


driver reducing the speed of the driven 
sheaves and movement away increasing 
it. The unit is designed for equipment 
such as spinning lathes and honing ma- 
chines which require variable speeds for 
efficient operation. Performance figures 
based on belt outputs at maximum, mini- 
mum and mean speed settings have been 
established and printed in a bulletin. 
Cirele 15E on reply card 


AW. WE COULD REDUCE 

Mi/ INVENTORY COSTS 
AND HERBS FRUSTRATION 

=i BY STANDARDIZING ON 
WOODS “SURE-GRIP" 

LINE WITH THE 
INTERCHANGEABLE 
BUSHINGS 


You can now meet nearly all your requirements and yet carry 
fewer pulleys, sheave and coupling sizes in stock, thus materially 
reducing inventory costs. Remember, standardize on Wood's. 


T. B. WOOD’S SONS COMPANY 
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8&5 Maple Street, Three Rivers, Mich. 
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GENERATOR WITH BASE RATING OF 60,000-KVA HELPS CREATE OPERATING CONDITIONS FOR LARGE MOTOR RESEARCH IN NEW G-E LAB. 


MOTORS AND. 
GENERATORS 





— 


In New G-E Development Laboratory 
Giant Motors Perform Just as in Service 


One of the difficult problems design engineers face is 
predicting accurately how a giant motor will perform 
under operating conditions. General Electric has come 
up with an answer to this problem. 


INCREDIBLY ACCURATE TEST CONDITIONS are made 
possible by the brand new G-E test laboratory pic- 
tured above. Heart of the test room is a synchronous 
generator with a base rating of 60,000-kva driven by 
a variable speed d-c motor to provide test current of 
variable frequency. A motor-generator set to supply 
the d-c current, exciter sets and elaborate switchgear 
make it possible to simulate test conditions far more 
severe than are encountered in the field. 


DATA GAINED FROM TESTING today’s motors and 
generators will be directly applied to the design and 
development of tomorrow’s machines. Product de- 
velopment like this is an integral part of General 
Electric’s continuing program to provide you with 


dependable, compact, efficient electric equipment. 


Take advantage of this progressive engineering re- 
search and bring your large motor and generator 
problems to General Electric. For more information 
on G-E motors and generators call the nearest General 
Electric Apparatus Sales Office. General Electric 
Company, Schenectady 5, N. Y. 770-41 


Progress /s Our Most Important Product 
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Concerning Cornish Miners 


EDITOR: 

I note in your September issue an 
article on Tombstone, Nev. The picture 
of single-jacking is the best composite 
illustration of the different styles of 
doing this that I have ever seen. Too 
bad there wasn’t some double-jacking 
going on, but the Cousin Jacks preferred 
to go it alone, I am told. Something like 
the Irish——partners are hard to keep out 
of trouble. 

Now the beef, as we say today. I do 
not claim to have the famed Davy 
Crockett record of ‘‘a b’ar at three,’ but 
knew the parts of a stamp mill at nine 
and had a set of %-inch hand-forged 
steel, hammer, candlestick and spoon; 
and would blush to give one of the 
Cousin Jacks shown in the picture a 
starter as illustrated in the drawings. 
Looks like a wood chisel to me. The 
spoon should be sharpened on the end. 
The candlesticks will pass, but the points 
on the hook and end look more like 
something from a fisherman’s museum. 


QUOTES 


The test of a man to prove himself a 
good Cousin Jack miner was to work clay 
to hold his candle. There was a mine cap- 


tain in Butte, Mont., who would ask a | 


man applying for work where he learned 
his trade, and if he claimed any kin to a 
Cousin Jack he would give him a piece 
of clay (which he had imported from 
Cornwall) and a tallow candle and tell 


him to put on his hard hat (oh yes, they | 


had hard hats in those days) and fashion 


the clay so that it would support his | 


candle. If he could do it, he was given a 
job. 

Cousin Jacks did not use grease pots 
except in very wet places. 
powder was put in a greased paper car- 
tridge made by the miner himself. The 
wetter the hole, the thicker the grease. 
The fuse was a reed, with the pith re- 


moved and the opening filled with black | 


powder. (Told to me by an ancestor who 
started mining in Cornwall in the early 
1880's.) A.B. Henwood 
Sullivan Mining Company, Kellegg, Idaho 


—From Here and There 





Cello Bow Used for Test Purposes 


‘**To test critical jet components, such 
as blades of an inducer wheel in the im- 
peller assembly, Ray Schlesier of Fair- 
child Engine Div uses a ’cello bow. He 
has never played an instrument, but he 
is a stress analyst, and knows that you 
can determine natural frequency of a 
bow. It is essential that the natural fre- 
quency of a blade be different from that 
of exciting forces (such as aerodynamic 
disturbances) in the engine. Therefore, 
he draws the bow over each blade, or 
other part, in turn, setting up a “‘squeal’”’ 
which is picked up by a microphone. 
The sound is relayed to a Strobocom 
Frequency Indicator, which identifies it 
as a musical note and indicates its fre- 
quency. If this frequency is that of one 
of the exciting forces, it must be changed. 

“If Mr. Schlesier had a true musical 
ear, he’d need only the mike and head- 
phones—he’d be his own Indicator. 
That’s how stress tests in bridge models 
have been made for years.”’ 

American Machinist, August 1, 1955 


Pneumatic Percussion Coal Plough 


“With the view to extending the ap 
plication of coal ploughs to operate in 
hard coal, experiments are being carried 
out at the National Coal Board’s re- 
search station at Isleworth (England), 
the general principle being automatically 
to apply percussion to the plough blades 
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when resistance tends to exceed a certain | 


value. Such action eliminates the sudden 


high haulage forces encountered with | 


static-blade ploughs. 

“‘The model now being experimented 
with is operated by compressed air, the 
percussive elements having been taken 
from percussive drills and fitted with 
automatic controls. One control is set 
behind each blade, making it separately 
sensitive to resistance. In experiments 
underground, the model took a 4-in. cut 
at high speed in hard coal using percus- 
sion for about 10 per cent. of the length 
of the face; continuous percussion is not 
necessary. Deeper cuts are undesirable 
as they tend to stop the plough. 

“It is understood an experimental unit 
is being constructed for actual under- 
ground operations. ’ 

Iron & Coal Trades Review 
London, Englund 





No Trailing Lines with Floor Outlets 


‘““A new flow-line assembly for Javelin 
and other aircraft at the works of the 
Gloster Aircraft Co., Ltd., (England) is 
materially aided by hundreds of floor 
boxes of a new type feeding air, and pow- 


er to the many machine tools needed for | 


the construction of aircraft. .. . 


*‘Corrosion-proof cast aluminium alloy | 
was used for the boxes’ traps and lids by | 


the General Electric Co., Ltd., who de- 


signed and manufactured the boxes. The | 
traps and lids are capable of sustaining a _ 


The black | 


“AIR KING” 


Quick-Acting 


HOSE COUPLINGS 


For All Hose Connections 


These plain rugged couplings are your surest 
safeguard against loss of air at the hose connec- 
tions. Universal locking heads, on sizes up to 1", 
snap together to form a secure lock that is leak- 
proof under pressure; in fact, pressure must be 
released before coupling can be disconnected. 
ideal for rough outdoor work as well as indoor 
shop and plant service. Malleable iron, cadmium 
plated, and bronze. Hose Ends, Male and Female 
I.P.T. Ends. Size range, %" to 1". Also available 
in 4-lug type, not universal, in 1% "to 2" sizes. 


Self-Honing 
AIR VALVES 


For the Entire 
System 


The most efficient and economical valves for all 
valve stations on the system—automatically, per- 
manently leakproof—no packing to wear out 
and replace—straight-line, full-flow opening 
through body and plug. Self-adjusting bronze 
plug automatically hones itself against harder 
steel or malleable iron valve body, maintaining 
a perfect leakproof seat. Proper spring tension 
assures constant sealing adjustment. Strong, dur- 
able construction, with handle attached to plug 
within the valve body. Maie or female thread 
both ends, in sizes %" to 14". 


Stocked by Manufacturers and Distributors 
of Industrial Rubber Products 


DIXON 
Vilve & Coupling Ca. 


GENERAL —— FACTORY — PHILADELPHIA ' 
BRANCHES —CHICAGO oes NGHAM - LOS ANGELES HOUSTON 
=— VAL yEnc OUPI ING CO.LTO., TORONTO. Associate Con 
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Get Clean Air 
for Your Tools 


See us at the 
Chemical Show, 
Philadelphia, 
Booth 410. 


Adams Poro-Stone 
Air Filters SAVE 
MONEY: TIME 


You get protection that counts with Adams Poro-Stone 
Air Filters. Damaging water, rust contaminated oil, dust 
and pipe scale are removed from your compressed air 
. .. and there’s virtually no pressure drop across the 
Adams filter. 


Separation of foreign matter is in two stages — by cen- 
trifugal action from the movement of the air itself ... by 
diffusion through the permanent Poro-Stone filter tube. 


Not only do you save money in longer tool life and 
trouble-free operation, but also you save time. That's 
because Adams filters are quick to clean ... have no mov- 
ing parts to wear...need no special tools... proper 
assembly is all but fool-proof. 


For full details and prices, write today for your copy of 
New Bulletin 117. 


Fr. P. ADAMS Cco., INC. 


209 E. PARK DRIVE BUFFALO 17, N. Y. 


po eee ae 


R. P. ADAMS COMPANY, INC. D-55 
208 EAST PARK DRIVE 
BUFFALO 17, NEW YORK 

Please rush me your New Bulletin 117 with sizes 
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Scalpel? Hammer? Chisel? 


PUNCH-LOK 


Please! = 
i 


PUNCH-LOK HOSE CLAMPS 


No Snag ... No Leak ...No Wear... No Tear 


AO 
LB : “The Sign of 


a GOOD Hose Clamp” 


Dr. Punch says, 
*‘When Mr. Lok locks 
’em they stay locked!”’ 


See your nearby Punch-Lok Distributor—or 
write today for product and price information. 


Dept.H, 321 North Justine Street, Chicago 7, Illinois 
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weight of 30 tons. The boxes themselves 
are of mild steel of heavy-gauge, hot- 
spelter galvanised overall, with interiors 
coated with 2 coats of Corktex paint, a 
special compound used by the Admiralty 
as an antidote to sweating and condensa- 
tion. 

“Cast aluminium alloy was used for 
the floor traps and lids rather than cast 
bronze because it is not only cheaper, 
but much lighter, so that there is little 
chance of the lids seriously damaging an 
operator’s hand should they fall as he 
plugs tools into the socket outlets within 
the boxes. The boxes measure approxi- 
mately 17 in. by 8 in. by 8 in. deep.”’ 

Compressed Air Engineering (London) 

s August 1955 


Lima’s Air Supply Powers 
Grease Gun 


“By tapping the main air-feed line of 
a power shovel’s control system, Union 
Building and Construction Co., Passaic, 
N.J., has develored an air-powered unit 
that greases a big Lima 1201 in a third of 
the normal time. 

*“‘Mounted in the cab. the complete 
unit consists only of a 115-lb grease 
drum, a 35-ft reel of hove, and a high- 
pressure Lincc'n gu operating at a 
40:1 air ratio. Receiver tank pressure is 
125 psi. 

“Except for the hoist drums which re- 
quire low-pressure service, the gun cov- 
ers the entire shovel. The hose is quickly 
coupled to either one of two grease lines. 
One line runs from the grease drum to a 
front corner of the shovel, and the other 
runs to the opposite rear corner. Non- 
hazardous areas of the rig are greased 
while the shovel is operating; the rest 
are done during the 30-min noon break. 

“‘Union is enthusiastic about the unit 
because it not only speeds the job but 
also gets more grease into difficult areas. 
On track rollers, for instance, high-pres- 
sure greasing is particularly important 
because of its speed, high volume, and 
penetration. Cost of installing the unit 
is about $500.”’ 

Construction Methods und Equipment 
August, 1955 


**I’d like to have a ten cent bag of 
popcorn, please.’’ 
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It’s no problem to deliver air under pressure wherever 
you need it on construction jobs. With Naylor Spiral- 
weld pipe, you can run lines anywhere—even over the 
roughest terrain. Light weight makes Naylor easy to 
transport, handle and install. The lockseamed, spiral- 
welded structure that distinguishes Naylor makes it 
outstanding in performance. Makes it extra strong! 
Extra safe! More economical to use! For high and low 
pressure air and water lines, you'll do better in every 
way with Naylor Spiralweld pipe. Write for Bulletin 
No. 507. 
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HOW TO HAUL AIR 
UNDER PRESSURE 


Eastern U. S. and Foreign Sales Office: 350 Madison Avenue, New York 17, New York 


Apv. 26 





T4:19-C14°M a wale 
EFFICIENCY WITH THIS 
AUTOMATIC SEPARATOR 


PROTECT EQUIPMENT WITH 


RAT 


SEPARATES e@ COLLECTS e DELIVERS 


e DriAir separates and automatically ejects the condensed 
water and oil from compressed air lines, collects pipe scale 
and rust, delivers clean dry air to tools and other pneumatic 
equipment. This promotes better lubrication, reduces wear, 
increases life of tools and produces greater output. All inter- 
nal parts are made of bronze or copper—resistant to corro- 


sion and practically permanent. 


WHICH FULLY DESCRIBES 


OPERATION OF THE DRIAIR 


NEW esEy METER CO. 
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BUY 
BOTH 
BOOKS 

FOR 


$5.00 


Price individual Books Per Copy 
Compressed Air Data (Fifth Edition) $3.00 
Cemeron Hydraulic Date (Twelfth Edition) 3.00 


COMPRESSED AIR MAGAZINE 942 Morris Street, Phillipsburg, New Jersey. 
Please send me: 


Compressed Air Data and Cameron Hydraulic Data. .Both books for $5.00. 

















SPECIALISTS IN COMPRESSED AIR DEVICES” 
PLAINFIELD, 


NEW JERSEY 


with 
HILLS -McCANNA 


“cushion closure” action 


Here’s the valve with the 
cushioned, leak tight closure that 
actually accommodates itself 

to surface irregularities, scale or 
foreign material. Suitable for 
pressures to 150 psi, temperatures 
to 170° F. Lever, handwheel or 
power operated, all working parts 
isolated from flow. Design 
eliminates packing. Write for 
bulletin. HILLS-McCANNA CO. 
236) W. Nelson, Chicago 18, IIl. 


Also manufacturers of 
Chemical Proportioning Pumps + Force-Feed Lubricators 
Light Alloy Castings 


Cirele 28A on reply card 


COMPRESSED AIR MAGAZINE 





—— BRIEFS —— 


Normal spray painting requires from 
500 to 700 cubic inches of compressed 
air to atomize one cubic inch of paint. 

* 

Since steel production began, the open- 
hearth furnace has been tapped into one 
ladle. Recently a furnace at the Colo- 
rado Fuel & lron Company mill at Pueb- 
lo, Colo., was arranged with a branching 
outlet to deliver molten metal to two 
ladles simultaneously. This is expected 
to increase output by 30 percent. 

+ 

Lionel Chevrier, president of the Ca- 
nadian St. Lawrence Seaway Project, 
predicts that the new waterway will be 
carrying from 30 to 35 million tons of 
freight per year soon after its comple- 
tion. He estimates that the over-all cost 
of the undertaking, including power de- 
velopment, will be nearly a billion dollars. 

* 

The Queen Victoria blast furnace at 
the Scunthorpe works of the United Steel 
Companies, Limited, in England pro- 
duced 11,160 tons of pig iron during 
the last week in September. 
first time a British blast furnace had 
attained a 5-figure weekly tonnage total. 
It is claimed that the output established 
a world record for the lean ores used 
(average 20 percent iron content). 

o 


Women’s shoes of Mylar, a new Du 
Pont polyester material, can be vacuum 
coated with aluminum to give them a 
metallic appearance. A similarly coated 
film can be laminated to a fabric back- 
ing and used for upholstering, making 
window shades and wallets, etc. When 
put on a kite, the metal surface acts 
as a deflector for radar tracking beams 
in air-sea rescue operations. 

° 

Cranberries are graded by bouncing 
them over wooden hurdles 4 inches high. 
The choice ones make it, the poor ones 
don’t. At the National Cranberry Fes- 
tival in Edaville, Mass., chicken broiled 
over charcoal is the main dish. The 
birds are arranged 25 on a metal rack, 
and so many of them are cooked that 
one person does nothing but move along 


the line with a pressure sprayer basting | 


the fowl with a barbecue sauce. 
* 


Trucks traveling the new Ohio Turn- 
pike pay tolls according to their weight, 
an empty one being charged less than 
a loaded one. Complex machinery pro- 
vided with an electronic brain, eyes and 
memory quickly weighs all vehicles and 
classifies each in one of nine weight 
ranges. ‘These machines and other elec- 
tronic toll-collecting equipment are rent- 
ed from International Business Machines 
Corporation at a charge exceeding $32,- 
000 a month. 
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INDUSTRIAL 


BORE & 
STROKE DISPLACEMEAT HP @ GOV. SPEED MAK. TORQUE @ RPM 


TRANSPORTATION 


BORE & 
MODEL STROKE DISPLACEMENT HP @ GOV. SPEED MAX. TORQUE @ RPM 


Red Seai Cushioned Power* Diesels are getting 
the call for more and more of the really tough 
jobs, not only in transportation, but in industry, 
in construction, and on the farm. Why? Be- 
cause Cushioned Power Diesels provide ALL 
the advantages of the Diesel principle, with 
none of the drawbacks common fo Diesels of 
conventional design. You'll be 
far ahead, all the way, stand- 
ardizing on equipment built 
around dependable Red Seal 
Cushioned Power—or using it 
to replace heavier Diesels 
of conventional 

design. 


*TM REG. 


ONLY CONTINENTAL 
CUSHIONED POWER* 
DIESELS GIVE YOU 
ALL THESE 
SUPERIORITIES 


¥ 


HIGH ECONOMY—due to 
higher combustion 

e MORE USEFUL POWER- 
pressure on pistons applied at 
most effective angle 
e REDUCED PRESSURE 
PEAKS—for smoother, quieter 
running, and long life of 
parts « SELF-CLEANING 
NOZZLES—automatically 
cleaned with each injection; 
assure smoother running « 
LOW UPKEEP COSTS—te- 
duced permit use 
of lower cost high production 
parts ¢ EASY STARTS ON 
DIESEL FUEL—no auxiliary 

needed. 


power 


[ontinental Motors [orporation 


c 


mM U §$.K;:& Gua © mm I 


aA. 


6 EAST 45TH ST., NEW YORK 17, NEW YORK « 3817 S. SANTA FE AVE., LOS ANGELES 58, CALIF. 


6218 CEDAR SPRINGS ROAD, DALLAS 9, 


1252 OAKLEIGH DRIVE, EAST POINT (ATLANTA) 


GA. 


TEXAS « 910 S. BOSTON ST., ROOM 1008, TULSA, OKLA. 
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Lake Shore mining equipment 


in operation across the nation— 


Stotes where Lake Shore's “Jeto” 
skips have been installed. 


Lake Shore’s ‘“Jeto”’ bottom-dump 
skips and “Lohed” mine cars are in 
operation in mines across our nation, in 
Canada, and other parts of the world. 
Mine operators from Pennsylvania to 
Arizona, from West Virginia to Montana, 
and in distant places such as Peru, and 
Zonguldak, Turkey, have found that this 
Lake Shore equipment improves their 
production, efficiency, and safety record. 


The “Jeto’s” lightweight aluminum 
and steel construction, and its cleaner, 
faster bottom-dump action, increases 
payloads... boosts production. Rounded 
corners and simple rugged construction 
make the all welded ‘“‘Lohed’”’ mine car a 
durable, long-lasting piece of equipment 
... easy to maintain. Write for product 
bulletins giving full details and specifica- 
tions. 





IRON MOUNTAIN 5, MICHIGAN 


LAKE SHORE, Inc. 


Lake Shore Engineering Division 


Plants: Iron Mountain and 
Marquette, Michigan 
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Industrial Literature 











A completely revised edition of Engineer- 
ing Standards Multiple V-Belt Drives has 
been published by the Multiple V-Belt 
Drive & Mechanical Power Transmission 
Association, 27 East Monroe Street, Chicago 
3, Ill., and the Rubber Manufacturers’ As- 
sociation, Inc., 444 Madison Avenue, New 
York 22, N. Y. The 24-page manual is 
based on the latest engineering opinion and 
research and gives vital information on 
sheaves and belts to be used for optimum 
drive efficiency and economy and on horse- 
power ratings for standard- and premium- 
quality belts throughout the generally ac- 
cepted speed range. The publication can 
be obtained from either association. Price, 
$1.00. 

Every phase of the installation of Vikon 
metal and plastic wall and ceiling tiles is 
illustrated and described, step by step, in 
an 80-page manual published by Vikon Tile 
Corporation, Washington, N. J., for the 
professional tile setter. Indexed for quick 
reference, this second edition of the work 
also gives full information about the tiles 
and their properties; different wall surfaces 
and their preparation; and maintenance. 
Price, postage paid, $1.00. 








A new data sheet on a wide variety of 
hose couplings and fittings, joints, clamps, 
menders and nipples has been issued by 
The B. F. Goodrich Company Industrial 
Products Division and is available without 
charge. Cirele 16E on reply card 





Warner Electric Brake & Clutch Com- 
pany is distributing an application analysis 
report that pictures and describes 21 of 
the many ways in which standard Warner 
units can be applied to power-transmission 
drives. Cirele 17E on reply card 


Bulletin No. M-5107, now obtainable 
from Vickers Incorporated, describes its new 
Series S22 power-steering booster for small 
vehicles. Design, construction and main- 
tenance are discussed, together with rec- 
ommended pump and reservoir equipment. 
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Every kind of hose needed around the 
service station and for installation in cars 
and trucks is described and illustrated in 
a handy catalogue offered by the Automo- 
tive Division of the Boston Woven Hose & 
Rubber Company. 
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Complete information on The Henry Vogt 
Machine Company’s new series of general- 
purpose drop-forged steel gate, globe and 
angle-type valves ranging in size from 4 
inch through 2 inches is contained in Sup- 
plement No. 1 to its Catalogue F-9. 
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Typical cubicles designed and built by 
The Permutit Company for installing and 
thus centralizing instruments and electrical 
controls for water-conditioning and ion- 
exchange systems are illustrated and dis- 
cussed in Bulletin No. 4178. 
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Ingersoll-Rand Company is distributing 
a new bulletin—Form 9012-A—which de- 
scribes and shows flow charts and instal- 
lation views of its barometric steam con- 
densers of the disk-flow and ejector-jet types 
available in sizes handling up to 12,000 gpm 
of cooling water. The disk-flow unit is 
suitable for any barometric steam-condenser 
application; the ejector-jet type is designed 
for use where the quantity of nonconden- 


DECEMBER, 1955 























This Niagara Aero After Cooler also cools compressor jacket and intercooler water. 


COMPRESSED AIR...Lower in Cost 


Dependably Drier and Cooler 
Trustworthy for Instrument Use 


THE NIAGARA AERO AFTER COOLER offers a completely self-contained 
method replacing both shell-and-tube cooler and cooling tower. It is inde- 
pendent of a large supply of cooling water and consistently reduces com- 
pressed air temperatures to below ambient. Its drier air gives you a better 
operation and lower costs in the use of all air-operated automatic instru- 
ments, tools and machines, paint spraying, sand blasting and moisture-free 
air cleaning. 

Direct saving in the cost of cooling water saves the price of the Niagara 
Aero After Cooler in less than two years. Water saving also means less 
expense for piping, pumping, water treatment and water disposal, or you 
get the use of water elsewhere in your plant where it may be badly needed. 

Niagara Aero After Cooler assures all these benefits because it cools 
compressed air or gas below the temperature of the surrounding atmos- 
phere; there can be no further condensation in your air lines. It condenses 
the moisture by passing the air thru a coil on the surface of which water 
is evaporated, transferring the heat to the atmosphere. It is installed out- 
doors, protected from freezing in winter, proven in service on the largest 
plant utility air systems. 


Write for complete information; ask for Bulletin No. 130 


NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 


CA, 405 Lexington Ave. New York 17, N. Y. 
District Engineers in Principal Cities 


De pt. 
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Each of the nine PHILLIPS Cooling Towers shown 
atop this world famous building was equipped with a 
WALDRON Floating Shaft Coupling to insure 
trouble-free operation and extra protection against 
corrosion. The couplings have stainless steel shafts, 
bolts and nuts and all parts are treated with a zinc 
base coating and have an iridite finish. Wherever 
distance between driver and driven equipment pre- 
sents a problem, a WALDRON Floating Shaft or 
Spacer Type Coupling will solve it. 


WALDRON couplings cre 
available in sizes up to 18" 
shaft diameter. Wespecial- 
ize in furnishing couplings 
for unusual applications 
and services. We would be 
pleased to send you our 
latest bulletin 55-c upon 


Cities 
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sables is moderate and relatively clean cool- 
ing water is available. 
Circle 22E on reply card 





Sauerman Brothers has released two fold- 
ers on wire-rope blocks and fittings: No. 
163 describes its Durolite blocks from 6 to 
42 inches in size and a new rigger’s block 
with an extra-wide sheave groove permitting 
the use of larger than standard type cable; 
No. 164 contains drawings and tabular and 
other information on open and double-wedge 
sockets in rope sizes from %% inch to 2 inches. 

Circle 23E on reply card 


Motors and Drives for the Machine Tool 
Industry is the title of an informative bro- 
chure published by The Louis Allis Com- 
pany. A pioneer in this field, the company 
has drawn on its long experience in writing 
this book, which contains essential infor- 
mation on more than fifteen motors and 
drives, installation views and technical data 
on electrical features. 
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Literature on how to install Fiberglas 
metal building insulation in industrial struc- 
tures by the Metltab system is available 
from Owens-Corning Fiberglas Corporation. 
The method, developed by the Multiglas 
Products Company in codperation with 
Owens-Corning, provides a mechanical joint 
seal and eliminates trouble with adhesives. 
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Facts about titanium are contained in 
a folder obtainable from Arthur D. Little, 
Inc. In addition to listing commonly avail- 
able titanium alloys, their compositions and 
current and projected prices, it also gives 
information on forming and welding meth- 
ods, heat treatment and machining and com- 
pares the properties of titanium with those 
of a stainless-steel and aluminum alloy. 
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The fortieth annual edition of the Chem- 
ical Engineering Catalog is off the press. A 
standard reference book issued by Reinhold 
Publishing Corporation for the process in- 
dustries, it illustrates and describes the 
equipment of more than 550 manufacturers 
in the field. It contains 1917 pages, and 
for quick reference has six indices that will 
enable engineers and production men to 
find any product, service, company, used- 
equipment dealer, etc., listed. 
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Flexible gear-type mechanical couplings 
are the subject of a reference catalogue that 
may be obtained from the Philadelphia Gear 
Works and should prove of interest to de- 
signers, specifying engineers and purchasers. 
Of twelve pages, it describes the Sphereflex 
line of curved root, spherical-tooth cou- 
plings and provides data on installation, 
lubrication and service factors, as well as on 
horsepower load ratings for each size and 
type of coupling at 100 rpm. 
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The Homer Manufacturing Company, 
Inc., has devoted Bulletin MD-200 to ap- 
plications and features of its permanent 
magnetic drum which is designed to remove 
tramp iron or ferrous material from gravity 
or conveyor transported products such as 
food, sand, coal, cement, ore and chemicals 
to protect processing equipment from dam- 
age, to insure product purity, to separate 
magnetic from nonmagnetic materials and 
to prevent fires and explosions from acci- 
dental sparking. 
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IF POWER’S THE PROBLEM... 
AIR’S THE ANSWER 


Let Schrader air cylinders do the work 


There is a Schrader Air Cylinder with power 
enough to meet any application. Ideally suited 
to pushing... pulling... lifting .. . lowering 
... wherever repetitive operations are required 
—Schrader Cylinders are used in innumerable 
applications in industries of all types. 
Schrader has a complete line of cylinders that 
will meet any requirement. They are available 
in single or double acting, in bores up to 8” diam- 
eter, in any stroke, and in any type of mounting. 





Schrader Air Cylinders will deliver controlled 
low-cost power to eliminate manual effort and 
for incorporation in automation designs. They 
make hard work easy and speed up production. 

Don’t forget, the complete Schrader line in- 
cludes operating and control valves of every type, 
as well as all other compressed air accessories 
for air systems. 

Write for Schrader Cylinder Specification 
Data or for information on the complete line of 
compressed air accessories. 


LEADERS IN AIR CONTROL SINCE 1844 





REG. U.S. PAT. OFF. 


Schrader _ 





The complete Schrader line of pneumatic 
accessories includes everything you need 
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A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
478 Vanderbilt Avenue, Brooklyn 38, N. Y., Dept. F-12 


! am interested in more information on 








Company 
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Production grinder moves back and forth, continuously flex- 
ing Sealtite and spewing metal dust, oil and coolant over it. } 


ee 


Oil, grease and water from h draulic press 

can't hurt wiring water fo by Sealtite. 
Type E.F., used here, is extra flexible to 
make small-diameter U-bends, hug ma- 
chine tool contours. 


TYPE U.A. Sealtite flexible, liquid-tight con- 
duit. Tough polyvinyl jacket over inter- 
locked, zinc-plated steel strip. Copper con- 
ductor wound spirally in the space be- 
tween each convolution on the inside of 
the conduit. 


% he. , : 
A PM 10 ALO Me, PR 2 Seen gay ’ 


Sealtite resists oil, chlorine, caustic soda 
and wet “eg protecting leads to motor in 
paper mill. 





Give SEALTITE the dirtiest jobs 
around the plant 


... this liquid-tight, flexible conduit protects wiring against 
moisture...oil...chemicals...weather...mechanical damage. 


There are good reasons why you see Sealtite* protecting wiring on 
these dirty, critical jobs. It won't corrode. Nothing gets through its 
tough, extruded polyvinyl outer jacket. And day in, day out, Sealtite 
stands up under continuous flexing... gives maximum protection 
wherever wiring must connect moving parts ...absorb vibration... 
follow contours ... house wires with maximum protection. More, you 
save the installation time it takes to bend and fit rigid conduit. 


TYPE U.A. is approved by Underwriters’ Labo- 
ratories for service in wet spots. Copper con- 
ductor wound spirally inside conduit for posi- 
tive ground. 


TYPE E.F.+ is extra flexible. Ideal for machine 
tool applications. Meets J.1.C. standards. Now 
available in machine tool standard light gray 


at no extra cost from mill stocks. 55169 
*Trade mark Patent Applied For 


ELECTRICAL WHOLESALERS stock 
both types in easy-to-handle 
coils. Buy it*in long, random 


lengths; cut it. on the job 
without waste. Electrical 
Wholesalers also stock liquid- 


tight connectors. For com- 
plete information write for 
FLEXIBLE, Sealtite bulletins. Address 
LIQUID-TIGHT CONDUIT The American Brass Com- 
pany, American Metal Hose 
Branch, Waterbury 20, Conn. 


.» ANACONDA ....«.- 
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Your 


Radically new type of centrifugal 
pump handles a variety of industrial 
liquids, even the most difficult, 
without clogging or air binding 


Not just a modified centrifugal pump, the new Inger- 
soll-Rand Class EL, EM and EH Pumps feature a 
radically new and patented construction which makes 
them non-clogging, non-vapor- binding, self - venting 
and self-priming. 


Foamy solutions containing up to 50 percent en- 
trained air or gases can be pumped continuously with- 
out danger of losing prime or vapor binding. And 
viscous liquids or mixtures with exceptionally high 
solids content can be handled with equal ease — with 
complete freedom from clogging. 


Crystals or other solids in suspension can be pumped 
without injury. And with any type of liquid, the pump 
will maintain its prime even when the suction piping 
is uncovered or exposed to the air. 


Class 6EH Industrial Liquids Pump 


Ingersoll-Rand 


1 BROADWAY, NEW YORK 4, N. Y. 


PUMPS * COMPRESSORS * CONDENSERS * VACUUM EQUIPMENT - 


DECEMBER, 1955 


Pumping Jobs! 


Section through Class 6EH pump, showing the patented construction 


These heretofore unattainable performance charac- 
teristics result from the unique diverging impeller de- 
sign in which the area at the exit is much greater tnan 
at the inlet. Hence the material pumped cannot enter 
in sufficient quantity to replace the ejected liquid and 
a vacuum space is created between the blades. Unlike 
the ordinary centri‘1gal pump, conversion from veloc- 
ity to pressure is accomplished in the impeller as well 
as the casing and the relative velocities are consider- 
ably lower. This reduces impeller wear when handling 
liquids with high solids content. 


Field experience with the new EL, EM and EH 
pumps has conclusively proved their ability to handle 
the toughest pumping jobs. In actual service, they are 
pumping solutions that no other centrifugal pump 
could handle without air binding or clogging. 


If you have a liquid moving problem that’s too tough 
for an ordinary pump, this new I-R Pump offers a 
practical, low-cost solution. Sizes available for capaci- 
ties from 200 to 7000 gpm, heads to 225 ft. For com- 
plete details, send today for your copy of Bulletin 7325. 


- S 
SP 


GAS & DIESEL ENGINES * ROCK DRILLS + AIR & ELECTRIC TOOLS 
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The new Walworth plastic Valves and Fittings 
are made of rigid polyvinyl chloride which is 
non-aging, non-corrosive and non-toxic and has 
extremely low flammability and high resistance 
to chemical attack. Walworth PVC products are 
molded by General American Transportation 
Corporation. Each product bears the stamp of 
Walworth’s long established engineering skill 
and reliability — your assurance of safe, trouble- 
free valves and pipe fittings. 


Walworth PVC Y-Globe Valves 
are designed to regulate the 
flow of alkalis, acids, inor- 
ganic salt solutions and other 
troublesome fluids commonly 
found in food, chemical and 
allied industries. They will 
give exceptional service at 
temperaturesas highas 150°F 
and are designed for use with schedule 80 pipe. 
Other features of these valves include: (1) Three 
chevron, Teflon packing rings give you a leak- 
proof seal without binding the stem. (2) No use- 
less threads toaccumulate troublesome dirt because 
no stem threads enter the interior of the body. 
(3) Snap-on spherical plug with ball-to-cone seat- 
ing arrangement to assure a tight line-contact 
seal between disc and seat regardless of any minor 
inaccuracies in alignment. (4) Full 45° angle of 
stem with center line of pipe to reduce pressure 
drop and turbulence. (5) Generously designed flow 
passage at the valve seat for a more even flow. 
(6) Back seat design allows repacking when wide 
open under pressure. (7) Polyethylene bonnet 
gasket to assure a perfect body-to-bonnet seal. 


Walworth PVC Diaphragm Valves 
come equipped with neoprene 
discs. Other diaphragms espe- 
cially suited to your application 
can be furnished. “R-2” rubber 
diaphragms are commonly used 
in systems handling dilute acids 
and alkalis. “J-1” Teflon dia- 
phragms are recommended for 
maximum chemical resistance. 





Valve design features: (1) No stuffing box or 
packing to replace. (2) A resilient diaphragm 
connected to the compressor by a stud assures a 
leakproof closure on the body weir or valve seat 
even when slurries or semi-solids are in the line. 
Diaphragm easily replaced without removing the 
valve from the line. (3) Streamlined flow area 
in valve body makes valve self cleaning and allows 
fluids to flow equally well in either direction. 
(4) Separation of valve body from the sealed 
metal bonnet protects fluids from contamination. 
Fluids contact only the valve body and diaphragm. 
(5) Completely enclosed metal bonnet protects 
stem from breakage and distortion. 


a> Walworth PVC Fittings assure 

m: uniform thermal expansion 

of pipe anu fitting threads 

when used on plastic pipe. 

They eliminate the danger of 

jammed threads, loose joints 

» and the chance of galvanic 

@, corrosion. These screwed pipe 

fittings are: (1) Designed for 

, use on schedule 80 of plastic 

pipe. (2) Walls are of uniform thickness accu- 

rately molded. Proportions are skillfully worked 

out in all sizes and types of fittings. (3) Fittings 

are chamfered to protect the thread and afford 

easy entrance of the pipe. Long bands provide 
reinforcement at the points of severest strain. 


This booklet contains all the 
details about Walworth PVC 
products that you’ll want to 
know. It describes mechani- 
cal and thermal properties, 
working pressures, sizes and 
dimensions, application and 
| assembly data. For your free 
_\ copy write to us. Please use 
~ company letterhead. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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COMPRESSED AIR MAGAZINE 
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~ NEW 
Over-Moror’ 


Tops in Quality — Competitive in price! 


When you buy or specify motors for fans, blowers, unit 
heaters, air conditioners, cooling towers or dehumidifying 
systems don’t overlook these two new standard or custom- 
designed Diehl Totally-Enclosed Motors. 


Smaller in size, lighter in weight, precision-engineered and 
precision-built to new NEMA standards, they are ideally 
suited to “air-over-motor” applications where moisture, 
fumes, dust and other airborne particles 

are a problem ...a field in which 

Diehl has long been a leader. 


¥ 


\ 

DIEHL MANUFACTURING COMPANY 

Electrical Division of THE SINGER MANUFACTURING COMPANY .~ 
Finderne Plant, SOMERVILLE, N. J. 

Please send me the following bulletins: 


[] New Type “‘D” Motor Bulletin No. CA-3304 
[| Consolidated Catalog & Price List No. CA-3310 


Name__. 

IIIS, <icisininceltineanietinticniatiigienienctasiticnaiaiivainniiniemmssiniibintisigiats 
Street 

SII iii sss: scicashsincmnentinicnninhiasenineiteciciianaiitiieisiieaicsigimnl 


INTEGRAL AND FRACTIONAL HORSEPOWER MOTORS ARE AVAILABLE,IN A WIDE RANGE OF TYPES AND SIZES 
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with TIMKEN’ bearings in 


ITH Timken® tapered roller 
bearings mounted on the crank- 
shaft of this type 40 Ingersoll-Rand 
compressor, pneumatic drills stay on 
the job. There are no compressor 
breakdowns to cut off the air supply. 


One reason—the tapered construc- 
tion of Timken bearings enables them 
to take any combination of radial and 
thrust loads. The crankshaft is held 
in positive alignment, holding down 
wear On adjacent parts. And the bear- 


ings themselves are good for the life 
of the compressor because the true 
rolling motion and incredibly smooth 
surface finish of Timken bearings 
practically eliminate friction. 

Timken bearings also help prevent 
costly maintenance delays. They hold 
housings and shafts concentric, mak- 
ing closures more effective. Lubricant 
can’t get out—dirt, dust and moisture 
can’t get in. 

We make our own steel because 








KEN 


TRADE-MARK REG. U. S. PAT. OFF. 


that’s the only way we can control 
Timken bearing quality every step 
of the way. No other bearing manu- 
facturer in the U.S. A. does. 

Always specify Timken tapered roll- 
er bearings to make sure you get these 
advantages in the equipment you build 
or buy. The Timken Roller Bearing 
Company, Canton 6, Ohio. Cable ad- 
dress: ‘““TIMROSCO”’. 


This symbol on a product means 
its bearings are the best. 





WE MAKE OUR OWN STEEL 


The special grade alloy steel which 
gives Timken bearings their strength 
and resistance to wear is made in 
our own steel mills. 

Only Timken tapered roller bearings 
have these advantages: 1. advanced 
design; 2. precision manufacture; 3. 
rigid quality control; 4. nickel-rich 
Timken alloy steels. 








" wi 
NOT JUST A BALL Onot JUST A ROLLER 2— THE TIMKEN TAPERED ROLLER 2— BEARING TAKES RADIAL @ ano THRUST -f)- LOADS OR ANY COMBINATION ae 
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